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COMPETITION 



Oceans Of Adventure 





In your Z5 Luna Hovrr Ftghter 
you must penetrate the 3 
successive Seiddao defensive zones 
and destroy their command base. 

The state of your fighter and its 
armaments along with status 
reports of the Seiddab defences is 
given betow 

Good luck i May the power be 
with you 
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% obotitalfy controlled Vtsan 

^J missiles - armed Susceptible to 
laser stn> 




H ili 'iiP 



• a 



H O V e n 
H T e n s 



^ hort range weapon system. 
J Indium powered Powered up 
and operational 



^lgh power low manoeuvrability 
strike craft Ptodium missiles 
armed Susceptible to missile 
or laser strikes 




LW . 5 S I L E S 
ong range weapon system 
Radar homing duodec warhead 
Armed and ready to fire 
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LVr a d a n 
ong range, over the horizon 
sensors Tuned to the plasma 
output of SeKfdaO hover frghiers 



£5.95 



€5,95 



™ his is the latest .irvj most 
% difficult mission in the long 
running struggle against Seiddab 
aliens - are you prepared to accept 
this mission? 

AvMtMiie lor 48K Spectmm from M leading 
softwriir rjr^h-f v including BooCs. John 
MfTviev Sfwctmrn CompuTi- C«mm cu 
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Locked on to the Seiddab 
command base Head up path 
display 




Contain proximity fuses, 
ring 

hoverfighter Susceptible to 
laser strike 
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J inal line of defence - self 
r activating Hewstron 
Warhead Susceptible to laser strike 
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^M our object rve heavily 

i defended requires many stnkes 
to destroy you must not fail 
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My Misfires As Gavin Monk finds, 

games can't always be great — 
someone's got to get the raspberries. 
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Se.xing Your Spectrum If you* re not 

too sure about the gender of your 
Speccy. Stephen A dams reveals its 
most intimate secrets. 
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Extending Basic Toni Baker sheds 
some light on the Shadow ROM for 
those of you with an Interface I uru'L 
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3D Plotting — Part One For 

realism, you just can't beat three 
dimensions. DamirSkrgatic goes into 
graphic detail 
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Adding Zip — 
Part One Add a 

little zip to your 
programming with 
Simon Goodwins 
nifty compiler. 
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Variables On A Theme — Part Two 
DUwyn Jones delves even deeper into 
the Spectrum ROM, 



Frontline* - 5 

Our v lews on the news — 
including l he delights of 
Dcbug&tL Project 3 and the 
original Socman . 

rDniRi.,,,,,,,,,,,,..,,. 19 
Hear all the hearsay u Y$ 
readers get it oft their chest 

Spcctroly sis ,..,,,,,„,,, 29 
Inn Beurtlsmar? reveals the 
truth about the RS232 

i nit: Tt .ill' 
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Tower Of Power With the odds 
stacked against htm, SQ Factor pulls 
through with a comprehensive review 
of the Basicare system. 
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Wet Screams U narmed but fearless, 
explore the watery depths of the ocean 
vnthAfike Mepham — all without 
getting your feet wet! 



Rumble*. , , , . . 65 

Our man about software, Ron 
Smuh, has been hot on the trail 
of more ripping yams 

Spectrum Soft «...>,,..<> 67 
This month, it's the Heald 
Green ( « »mputer Club giving 
us the low-down on the latest 
software packages, 



Paper Dam ....... 89 

A itud term report from Sandy 
Itenhurst on i*hai\ available 
in the educational hooks 
department. 

top 20...... 75 

It's ihc YS chart countdown' 

Subscriptions ....95 

If you can't live without every 
copy of YS — for goodness 
sake, don't' 



Play Power. ,„..„..,.. 1 05 
Get those fingers tapping with 
our three annotated listings 

Circe 120 

Phit Manchester puts 
Graham* Daubntv — the man 
behind the machines - on the 
ipoL 




magazine 
supplement, 
complete with 
a look at 
SuperBasic 
and the 
four 
Psion 
packages 
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3 NEWBTRATEGY 

GAMES FROM THE 
FAMOUS WARM AST EP 
SERIES \ 



There's sou plenty of 
fight left in the 
Confederate Souffi as 
each-side selects forces 
to manoeuvre on a full 
graphics battle flew 
use the save game- facility 
to perfect your tactics and 
re-wme American History 
1 or 2 players 
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Dramatic all graphics 
reconstruction of a famous 
WOdd War H Campaign 
Ybur hand picked force has 
dropped behind enemy lines 
to capture a strategic river 
crossing 2 versions of the 
game with ten levels of piav 

naweaxms) 

The Martians are coming 
in this superb an graphics 
battle, vou re in command of 
land forces defending London 
when an outbrea* of semi 
sentient Redweed threatens 
to Immobilize vour forces 
Fifteen levels of piav 
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Stxsemjm *K cs » BBC l a m jtkj one tax a » 

a beted to bicdt mth V* sort mm 

s«m atarnimOi&wHa, mmdem .0um«r 

C0N«K>VTAT(0M9y*3OO&*tB*Q*T*5«w»l)«if 
ftmat ft* my m«jenrw-fl«»ar conflict luw^c 
CWI nwdwi Euw (Cffw *isi vou cjfi jnh 
otran af voir tract mine cod *r *nd iind tanw 

More superb strategy games. 

WAJH*ASTfRTFFU3S 

wwtnJ *S»ctivw'Piwri52 

awycoiargi^piitu 

BomjnEjiipri ISCSpKtlViVBeC B/Bragortt 

TjndycoicfSW/SBiiMs 

AtuiflQttHTO«ait 

««WOOt300C BBC-B 
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IVnncofJWiem 



Ntw Spectrum «CS 95 
16* SoectrunvCXipon S3 TmUv 



sjumnww 



IKSBfctrunvWWOOU'HBi 16* 



4* SpKtjurrvTX 91 t« 

GDmomKl oaetw £4 » 



Spectrum MK £5 50 

fOTH LORI EN 

Ihe m/nd stretcher 

dmadmocws toecrnm4w es» o 

CONFRONTATDN Spectrum** E7 9SD 

ttOSAPON Swetium** BKO 

StDVrHD Spectrum 40K £350 □ 

(WAS Spectrum 4* C5 9S : 

BBC 8 C6 9S □ 

jOHNWttB Spectrum** CUD 

BBC'S C695 O 

0ne4* t&tS □ 
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Pn» 2X8iC*W5petlnxri£SS0>«*C«KP*KJES9S 
Or»90nJ2SSC 8CS.9S TmdyOJS Mm £12 SO 

Lomiorten games are avaiiao* from most 
leading software 1 specialists or direct by post at 
no extra cost wiry not fie* out ycuraxrouter 
tmxflfi its c*es today' 



a cruoueWor C 

my ACtett A/C NO _ 



toM c unnoren 



SIGNED 



ADDRESS. 



JCi, 



NEW REO BArcON— great tactical WW1 aenal combat game 



Swidto M C lotworten. Dipt »» Fortune, 

PWrtrjn OwhwSKi? i*E >t«yvne FOvrtonBTOt? 









pf MSCAL IIVMC 

Quality System Software 

HISOFT PASCAL 4T 

iv*ni sw -any other compiler tnsi could mstcfi Hisoft * Pascal' Us<ng rhe Spectrum M'Cfo - Autumn J9S3 
Thij a a v*»ry impressive product of beneM to any Speetnjm programmer £>*i*fl Bolton ZX COMPUTING Aug Sept 1983 

Juti two eommtnij (ram full kmqm r#v**s ol our powerful and virtually full implementation oi Standard Pascal The advantages of using |ha Pascal language are 
many last. MU-dacurMfttkng ftfld truly structured programming — many schools and unhwsMam lfW«l on a good know«edge and understanding of Pascal lor thew 
Computer Studies courses 

No* you can Iwn and use Pascal on your home micro Hisoft Pascal is available for a w*3e range of noma computers, including me ASK Spectrum TypcaMy. 
compiled programs run 40 tunas faster Iran the-r interpreted BASIC equivalent — and sometimes up to 1 .000 limes faster" 

HaaOtt PMC* supports all the Standard Pascal d.« res and statements INTEGER* REALS CHARacter*. ARRAY?. SETi RECORDS POINTERS 

ortudJ types, FOR EX), REPEAT UNTIL WHILE DO CASE OF andmany pre-defined Procedures and Fune&onsleg SQRT TAN. SIN. COS. 
INLINE PEEK. POKE e*e e»c I — it » not a Tiny Pascal Cut a powerful educational and development fool which allows the uaar to develop inm high level 
language *.fcilln whiln attaining execution speed close to that of machine-code 

Hitofj Pascal for ths ZX Spectrum now rgmirr wfflfrfntd wirfj Zx Micrpfinvit support 'anything you can do with tape vov etn do wtrh Microdrive* and a 
7Yi*M» Graphic* p*ckag* wt"C h e«ws easy crj?ati',pn cr* comp^n graphic program* 

HISOFT DEVPAC 3 

DEVPAC is most highly recommonded The tAncumentntirm is ti'al class* Vour Cumpulef — M&y 19Q3 

I impossible to rrrcgmmeind *riy othat development package for the Speclrum over DEVPAC " Attain Donning — ECM Aiv>> TflPJ 
Need we say more 7 DEVPAC 3 is a very powerful assembler, editor and disassembler debugger Forget about buying lota ol separate packages for your 
machine-code development — it's all in DEVPAC 3 A full ZtO assembler with coodrtioncJ assembly, all standard directives, lull •rnhmtin ■ OR 

XOR, AND, WODf many assembler commands for controlling object code generation, lisliri line editor with advanced It 

search replace string, include' facility that lets you assemble from tape Cor V without taking up memory lor your source lent ANO a - 

disassembler debugger wish 'front panel' display of Z80 registers and flags with commands like search lor string ol bytes, copy memory, disassemble 
memory ho in assembler ie*tfii*. if you wishi. list memory in ASCII, set multiple breakpoints, and. above all. single step through machine coda programs, 
one instruction at e lima. EVEN IN ROM' 
DEVPAC comas complete with a 45 page user manual 

On the ZX Spectrum, DEVPAC fully supports the ZX Microdnve. allowing assembly from microdrive, saving of text la and from Microdrive end saving of 
object code to Microdrive — DEVPAC still fully supports tape as well 
Prices: 
Hisoft Pascal 4T (ZX SPECTRUM) £25 inclusive 

(NowBrain. SHARP MZ7O0 etc) E35 plus VAT 

Hisofl Pnscnl 4D, many disk formats £<J6 Inc. 
Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive 

(NewBrain) £25 inclusive 
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13 Goosencro. Cfioddinqlon 

Lolghton Buzzard, Beds. LU7 OSR 

Tel: (0296) 668995 
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& Stockists enquiries welcome 
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DruOON [ AUDI [ AW [J 

Cascade Games Lid . 
Suite 4, 13 Haywra Crescent Harrogerv. 
North Yorhihea. HG1 b&G England 
Telephone 10423] f j>04S26 VS?/o» 
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■The Quill 



48 K Spectrum 



£14.95 



The Quilf is a major new utility written in machine code which allows even 
the novice programmer to produce high-speed machine code adventures 
of superior quality to many available at the moment without any 
knowledge of machine code whatsoever. 

Using e menu selection system you may create well over 200 locations, 
describe them and connect route* between them. You may then fill them 
with objects end problem* of your choice. Having tested your adventure 
you may alter end experiment with any section with the greatest of eese 
A pert formed adventure may be saved to tapefor later completion. When 
you have done so The Quill will allow you to produce a copy of your 
adventure which will run independently of the mein Quill editor, so that 
you m»y give copies away to your friends The Quill is provided with a 
detailed tutorial manual which covers every aspect of its use in writing 
adventure*. 




4 From The Golden Nib Of , v 
j The Quill 

Comes a Gourmet Feast 

* 



Hungry Adventurers 
Volume 1 I 

M*fl.cc«u. of the 

LU Rhcm th* Fti***** Irom the Magic — _ — ^ __ -*,*•».■ ■ ■— m>— »■ A Eaeape from th* infamou* prison 

aZZZX — -*-*-- GOLD COLLECTION ssuetSS *" "— 






Mindbtnrftr 



Baraak Th* Own 



Can v«i Mjrvfv* »nd eomplata youi 
mi*»k)0 hljjh in th* iky ova? iwmy 
larrttvrW 




your Only you akona can hvi (ha world Help Biruk r*eov*r th* traaaur** of 

tamv horn tha tantbht power of th* W* tiK«to*» fr*m th* und*fworid of 

Mirtdb*nd*f mythology. 

A Superb collection of adventures for the 48K 
Spectrum written with the Quill. 
From the fertile imaginations of many authors, we *»~ 
have selected this fine volume of adventures for V 
you to collect. Each adventure is complete in itself * 
end is presented in the distictive livery of the P 
series to grace your software shelf as you build up V 
the collection, i 

The adventures are priced at only £5.95 each. 




ii tha stolen Sine live Diamond'' 

III SOI I 

U 30 Hawthorn Road 
Q Barry 

ri Soth Glamorgan 
n CF6 8LE 

«: (0446) 732765 



■^ Selected titles available from good computer 



W. H. Smiths, Boots, Menztes 
Or direct from us by post or telephone 

SAE for full details of our range 

Dealer enquiries welcome 



Whet Is the wvrvt of tha da**ft*d 

Hotal and whirt ara all tha guaat*?. 

Credit Card Order Line 

Personally Mannad tor 24 hour* 

9:0222 41361 Ext 430 
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There' ve been any number of 
Pacman van ati tins for the 
Spectrum, but alt have 
suffered from one obvious 

none has been 
allowed to stay true to the 
original arcade version. With 
Atari holding on tight to the 
Pacman copyright, anyone 
producing a game in the same 
vein is forced to make it 
sufficiently different — on 
pain of writ, 

At the Earl's Court 
Computer Fair m the summer 
of last year, DJL Software 
I remember that excellent 
Froggy program? | had on 
show a true Pucman program 
— albeit an unfinished 
version A notice above the 
screen said. "Watch our 
advertisements for the release 
cdfthis excellent program". 
We did. hut nothing 
happened! 

So, at the Christmas ZX 
Microfair, the question was 
put to DJL Software; what's 
happened to the Pacman 
program? 'Ah well. Atari will 
now be marketing it," So does 
this mean the program will be 
mega-expensive? "Ah well, 
£ 1 4.95", cime ihe sheepish 
reply. 



However, at last a copy fell 
into our grubby little paws — 
see the screen shot. It was a 
pre-release cassette, without 
instructions and bearing a 

if v address label. 1 i loaded 
quickly and worked happily 
with the AGF, Protek and' 
Kempslon joystick interfaces: 
sadly there's no provision for 
Interface 2, but this CTfljfflrOff 
may well be rectified before 
the game appears officially in 
the shops under the Atari soft 
label 

Once the type of control 
has been selected, the game 
starts with a press of the ' S* 
key. A very complex maze 
appears, that's almost the 
same as the one in the arcade 
version; the movement of the 
characters is smooth. The 
jaws of the Pacman move up 
and down as it eats its way 
around the maze and the 
sound — also a copy of the 
original — is constant 
throughout. The ghosts 
appear to have been 
programmed to trap die 
Pacman rather than just 
follow itf They never get 
stuck in the maze or follow a 
set path, And after Pacman 
has travelled through a power 



pill, the wraiths split up and 
move in all directions, making 
them very hard to catch. 

Fruits appear on the screen 
at various intervals during the 
game, but they don't hang 
around for very long. And as 
you progress through the 
screens, the effect of the 
power pills decreases while 
the speed of the ghosts 
increases, making the game 
even harder. 

Power Pac'ed Prices 
This is the ultimate version of 
Pacman that many people 
have been waiting for — yes. 
it's 1 00 per cent true to the 



original. However, at £14.95, 
it can only be described as 
1 grossly overpriced and 
therefore unlikely to sell in 
large quantities. As we 
revealed in our last issue. 
Atari also has plans to release 
other arcade games under the 
Alan soft label, for most home 
computers, These are 
expected to include Moon 
Patrol, Defender, kfy 
Pacman and Centipede. But 
don't hold your breath 
waiting for Atari to revise its 
prices before release If they 
haven't learnt before, they're 
unlikely to learn now GM 
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"If you've heard any rumour 
about Fuller, don't Ytslcn U> 
them" — so asserts Neil 
Roberts of Fuller, the 
hardware people from 
Liverpool. 

Rumour* . what rumourv' 
Well, first of all. there were 
stones of the fire in the 
Sweeting Street headquarters 
which destroyed much of the 
company's stock — which 
did nothing to help Fuller's 
struggle to meet the predicted 



Christmas rush for Spectrum 
hardware. 

Then there was the teething 
problem with the key switches 
for the key boards Facing an 
acute shortage, one of the 
Fuller crew was forced to 
brave the wilds of Europe — 
eventually finding the switches 
he was looking for in Belgium. 
As a result, production of the 
keyboards is now well under 
way again, and has been since 
last December 




Rumour • abound, but Fulltf'i in full iwing 



But that's not been the only 
problem, Plagued by more 
:hip scarcity (speech chips, 
this time) Fuller was forced 
to re- think one of its 
Christmas ideas — to 
re package the Master unit 
and joysticks along with four 
pieces of soft ware There jusi 
weren't enough speech chips 
around to make the units 
necessary to meet the orders 
lhal were coming in — GXil 
one very good idea Said Neil 
Roberts. "At first we got the 
impression that some other 
firm had been buying up all 
the speech chips, But it could 
have been some big dealer 
from the Slates who look 
them over fur resale speech 
chips out there are much 
more es pensive". 

Futher details from Fuller's 
new offices at 7 1 Dale Street, 
Liverpool 1 ; phone 05 1 -236 
ft 109, And for those who've 
sat on this line for weeks 
waiting for anything but the 
engaged signal, the good news 
is (hat Fuller has now splashed 
out on more li m* s RM 
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Having problems with a 
program listed in V.S"? 
Looking for advice on 
hardware and software 1 Or 
perhaps you just need the 
address of a company you've 
been trying to get hold of for 
weeks. Worry no longer 
because our unique Spectrum 
Help scrv i. v will be open on 
Wednesdays and Fridays to 
sort out your problems. 

On the end of the phone 
will he Pete Shaw, 
programmer, author and now 
agony uncle for all things 
Spcctxumy; he's just dying io 
help you with your qucnes. 

The line will be open from 
10am and will cbse at 5 30pm 
( with a break between 1 pm 
and 2pm for lunch). The 
number tonne is 01 -63) 
1433, 




As pan of a h;itchof 
educational programs 
announced ai the end of last 
year to correspond wilh the 
Com pec exhibition in 
London, Sinclair Re search 

ched a package (hat 
includes a primer' on the 
language, Micro Prolog, 
together with a cassette 
containing the interpreter and 
a Tew example programs. 

Prolog ts the language that 
the Japanese have selected as 
a major component m their 
ambitious project for a new 
breed of computers called the 
Fifth Generation — planned 
lor the next decade, And 
idefing the Japanese 
designers are hoping to build 
computers that can emulate 

in reasoning powers, it's 
hardly surprising that the 
programming language they 
have chosen is a few lifiht 
years away from homely old 
Basic 

The name Prolog is 
derived from the phrase 
'programming in logic'. The 
language was originally 
developed at the Uni versus 
of Marseilles about ten years 
ago. and if you thought that 
all the programming you had 
done so far was logical' then 
> nu'd be wrong As the 
authors of the primer point 
out. languages like Basic arc 
imperative . "Programs in 
these languages mostly 
comprise commands which 
specify actions to be 
performed*" 

Why else would you want 
to program a computer, you 

gfaff ask;' Well, again (he 
answer is to do with changing 
ihe way we look at 
compute ni. So far they've 
have been used to enable 
people to do* things, rather 



than to help them think about 
things. All this talk of Fifth 
Generation, logic 
programming and the res l« is 
central To a change in hi 
view of what computers can 
be used ;■ 

Sinclair Research's version 
of Prolog in fact has a very 
respectable pedigree, based 
as it is on work dune at 
Imperial College in 
conjunction with a project to 
(each primary school pupils 
bow to program in logic. 
Having received no previous 
exposure to (he deadly Basic 
(or, even worse. Cobol), 
these children will find it a lot 
easier to follow the 
arguments puts forward in the 
Prolog book than man i 
Spectrum owners 

Programming in Prolog 
really is totally different from 

For a start the 
distinction between program 
and data El non-existent. 
Prolog programs are written 
by establishing a scries of 
relationships composed of 
data and 'instructions'. 
Unlike Basic, you don't write 
out a series of commands and 
then execute them with a 
RUN instruction. You sort of 
make it up as you go along 

The example in the primer 
builds up a database of what 
might be called a typical 
family. So, you get things 
lile: Henry father-of Henry- 2 
Mary mother-of Henry-2, 
and so on. 

Having entered definitions 
of this type, you can then 
perform manipulations on the 
database — for example, 
which {% : x father-of Henry- 
2). The answer in this case 
would be : Henry. Sounds 
pretty useless doesn't it? I 
mean, you knew that Henry 



the fathcr-of Henry-2 m 
the first place otherwise 
you'd not have been able to 
define the relationship 

There is. of course, a lot 
more to it than this. You can 
build up lists of facts and 
make them subordinate lo 
other lists and then perform 
some fairly complex logical 
manipulations on them. 
Another example in the 
pnmer is that of a parts 
explosion of a bicycle and 
this illustrates how the 
language can be used more 
practically. 

The major criticism of the 
Sinclair Research 
implementation is that you 
have to 'type 1 everything in 
{no using keywords as per 
Basic | which as wc all know 
can be a bit wearing on the 
old fingertips. There doesn't 
seem to be any way of using 
ihe printer either — which 
eliminates many of the 
possible practical uses of 
Micro Prolog as a database 
processing tool li ;ilsn means 
that you cannot print your 
programs out. { If there is a 
way of using the printer, 
apologies to Sinclair 
Research and could they 
please tell me which page in 
the manual it's on. I 

Prolog is a language that 
tries to relate computers to 
the human language rather 
than to strings of numbers 
and procedures the way that 
Basic does, If you're looking 
for new ways to build 
exciting graphics or make 
funny noises, then forget it, 
If, on the other hand, you 
want to see what (he 
Japanese are planning and 
don't mind lots of typing, 
then it's probably worth :i 
throw PM 



ANT ATTACK COMPETITION STOP PRESS 

APRESLE DELUGE 

. „ , l. a ,uu manase 10 gel through and 

wh «t 10 first call Bnbhed ~ ibb ™JJ} hlj f e , eC om who had 

- tl to deal with > very irate 



died away. And within 



unfortunately with Ihe 

answer. The second 
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of London E4, burst 



What can 



lo a sorry- sounding BT 



But Congrats to Michael 
— who" 1 1 be on the receiving 



going to 




EM3i^B 

New from Rainbow [ leclronks 
is a programmable jcysiuk 
i face w ith .1 difference. 

This one actually include 
250mW amplifier to give 
Soeocy'i feeble sound output 
I kick up the rear. 

The interface plugs mm the 
expansion port arid will operate 

i any Atari compatible 
joystick And in addition to 
allowing the user to program 
vertical and horizontal 
movement, it II elsopennH 
any corner position lobe 
defined at any key. making 
the interface suitable 
games which need to be 
controlled diagonal!) 

Early production models 
deactivated the keyboard 
preventing its use in games 
billing for both. | md 

keyboard control This has 
since been remedied, and 
anyone who sends ba.k the 
faulty version will have N 
replant! harge. 

Price of ihe interface is 
£24, plus £1 p&p You'll gel 
it from Rainbow Electronics, 
(ilcbc House, South Leigh, 
Wtinev, Oxfordshire. 
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If you can remember as far 
back :in the first issue, (hen 
you'll probably recti] 
Professor Brainstawm's 
program challenge The idea 
to unte a program which 
lOlved a little chess problem 
in Basic only. 

Well, we had quite a 
number of entries which were 
u hittled down lo three by our 
panel of judges, h'rom here 
wc left it up to our venerable 
Ed to decide, and the pn/c of 
a 48K Spectrum. IX Printer, 
Microdrive, and Interfaces I 
and 2 will finally wing its way 
to Mr R Froet Of Disley, 
Stockport. The two runners 
up. Mr B Partridge of London 
WUandMrPRohmnsof 
Herts, both receive a software 
conization prize for their 
efforts. 
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AN games 



Selected tides a> ailahle at 3u3 • JrJ > 

Boots, W.H. Smith, J. Men/its, Laskys j nc vAT and P&P 
and all good computer stores. for a free catalogue 

Dealer enquiries welcome Tel: 01-74& 4125 s,end SAE * 

Silversofl Ltd, London House, 271/273 King Street, London Wo. 
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Pat the Postman 

fl*alty original. All Pat 
has 10 do is collect 
parcels whilst 
avoiding obstacles - 
like can. fires, train*, 
ate. Skill level and 
Hall of Fame. 



On* Hundred ft 
Eighty 

That famous shout 
tells you what rfsall 
about! A good 
implementation of a 
difficult game- 
doubfes, trebles, 
twenty- five and bull 
all possible. 
tIK 5»tctnm U.H 



WATCH 

OUT 

FOR 
THIS! 
GREAT 
GAMES 
FROM 
MIKRD GEN 



Deffendar 

Earth is under attack 
from mutant aliens In 
an accurate 
implementation of a 
top arcade game - 
and one of the moat 
d iftic u It t o su r v 1 v e In t 
etl Sptcfraa, tl.M 



Cruise Attack 
Save the city trom 
annihilation in thia 
wonderful version of 
an arcade favourite. 
Nine skill levels, 
bonus points for 
attack ships. 
AMIaeEtmlMt 



Nana* 

Catch the bananas, 
m iss t he coconuts. 
Easy? Try it and see. 
Simple In concept, 
hilariously 
entertaining- mi 
drive you bananas. 
iHlatctruLun 



Tlmequest 

Awsrp- space 
accident spreads 
your capsule across 
time As you land in 
each new era, fresh 
perils race you. A very 
ski MM graphic 
adventure 

1 




Land of Sagan 
A quest to find the 
long lost Staff of 
Health. Is it in one of 
the castles? Or In the 
Tower? There are 
plenty of problems - 
and plenty of 
opponents - in this 
great graphic 
adventure. 
JMSttctn* Utt 



Creepy Crawler 

An authentic version 
of oneof the most 
addictive arcade 
games. devised. All 
the usual features 
(Centipede, Spider, 
Bug, etc) with full use 
of Spectrum graphics 
and sound. 
IMSptctnmuis 



Mad Martha II 
Great sequel to the 
best- selling Mad 
Martha, Hilarious 
graphic adventure, 
with hero Henry In 
sunny Spain, beset by 
wacky waiters, mad 
bulls and the wrathful 
Martha. 

all latcfrML uk 




Drakmaze 
Find your way round 
Oracula's domain. 
A gam e to get you r 
teeth into! 

— ,UJ9 



Laserwarp 

invaders, Aliens, this 
game ha* the lot -and 
you have to survive to 
destroy the Master! 
Simple controls, far 
from simple task. 

4» issctrm mm 



Knockout 

No aliens, lasers, 

invaders of rochet* - 

just simple but 

absorbing fun which 

up to 4 players can 

en|oy. 

ttl iatctrm tl-ffi 



SAS Assault 

Your mission - rescue 
the Russian 
a mbassadof from 
terrorist kidnappers, 
before the Kremlin 
declares war. Loads 
in two parts - you r 
rating In the second 
depend* on your skill 
in the first, 



Qalakiions 
Watch out at the 
Galakxions break 
formation to attack in 
such force that no 
mere human can 
survive I 



See themai 
Lightning, PCS, 
Tiger. Co-op, 
Mamies, WH Smith 
A at her leading 
retailers 

PHONE YOUR VISA 
OR ACCESS 
NUMBER 



Other great new Mikro-Gen programs coming soon - watch out for t 

Please make cheques/ PO payable to Mikro-Gen' and add 40p posl & packing per order. 

MikroGen. ' Devonshire Cottages, London Rd, Bracknell RG 12 2TG Tel: 0344 2731 7 
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Asked to pick any one software 
house thai was light years 
ahead of the rest, many would 

gfor Quicksilva — not onfy 
r ils wide range Of software, 
but also for the company's 
love of the wilds of space. 
Read any QuuksiNa literature, 
be it games descriptions or 
adverts, and always they'll be 
in'Sci Fi* speak. 

And after all the playing 
around with . a ssettc sleeves 
and advertising Quicksilva 
has finally switched to print 
proper — with its new Gome 
Lords magazine. In charge of 
the new venture is Caroline 
Hayon. now to be known as 
the Chief Game Lord Droid. 
and it's in fact the official 
newsletter of the Game Lords 
Club- 

The magazine, eight pages 
of A J primed in black and 
white, contains all the details 
of the offers available from 







A 'jipemr will buy you nil tfcim and mora 




the club. Membership gets 
you money off all Quicksilva' s 
software, as well as the chance 
to fill your cupboards with T- 
shirts and badges proclaiming 
Quicksilva to be the best thing 
that ever happened to the 
known universe 

Inside Game Lords there's 
a feature on the history of the 
Quicksilva company (albeit 
with a slight degree of poetic 
licence) and there are all sorts 
of competitions and prizes to 
be won. The centre spread of 
the magazine takes the form 



of a real live comic strip about 
. . . yes, you've guessed it . , . 
the Game Lords, It's well 
drawn by Chris Brasted. 

Membership to the club 
can be made via Caroline 
Hayon — sorry, Chief Game 
Lord Droid — at Quicksilva 
Ltd. Palmerston House. I 3 
Palme rston Road. 
Southampton SOI 1 LL. And 
all it costs is a one pound 
greenie' {or one of those slot 
machine tokens). YS will be 
following the club's fortunes 
with great interest 



Hi.lllHJIrM.HJiliii.'.W. 




The recent LET show at ihc 
Heathrow Penta Hotel found 
Phoenix Software's managing 
director, Gerak) Rose, 
positively jumping for joy and 
regaling all and sundry with 
news of a piece of software 
that would have a dramatic 
effect on the Commodore f>4 
market — not to mention 
making him a mint in the 
process, 

Mr Rose had just got word 
from one of his freelance 
programmers — an IBM 
whizz kid — that the wonder- 
program was finally finished. 
It would, he said, enable 
Commodore 64 owners to 



make use or the wealth of 
Spectrum software — a tricky 
bit of software that would 
allow it to run on their own. 
machines. Certainly, it 
sounded an extremely 
sophisticated piece of 
programming, and something 
that might make him a touch 
unpopular with some of his 
competitors, Mr Rose was 
unmoved. He claimed the 
prototype had been tested 
on at least 1 packages picked 
at random from the shelf, and 
had worked perfectly in every 
case"'. The only thing was that 
his programmer "needed the 
weekend to finish it off'. As 



soon as a production copy 
became available it would be 
despatched to YS. 

Days passed, and weeks 
passed . . . nothing more was 
heard from Mr Rose, 

Just in case Phoenix had 
forgotten about us, we phoned 
its offices and were told by a 
spokesperson (probably the 
office junior) "The program's 
got a bug in it, and doesn't 
work. We've had to send it 
back to the programmer for 
debugging. And until it's been 
successfully sorted out, we're 
saying nothing to the press". 
Ah well, such is the stuff of 
which dreams are made RS 
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Kempston Mi.ru I ,lc troni.s, 
probably best known for its 
joystick interface, has now 
improved its popular 
Centronics Interface, Called 
the 'Model E\ it contains an 
1 -PROM whtdi ha* all un- 
necessary software to drive 
Centronics printers. I hr 
great advantage » hen you 
• raider thii most other 
primer interfaces require 
software to be loaded from 
tape. In fact, with the 
exception of the Fuller 
Pnntertace, this is ihe onk 
Centrum*. s interface to contain 
its software on HP ROM, 

Included in the software is 
a copy routine for dot matrix 
printers. This works using the 
actual COPY command rather 
than a RANDOM IS1 CSR, 
a great advantage when you 
forget where the COPY 
routine is stored. 

The software on Eprom 
has been very well put 
together from the user's point 
ofvtew. Most notabiv. lei's 
look at the COPY handling 
routine, If you enter COPY: 
REM ".the software puts a 
status table on the screen, 
displaying the current state of 
the interface. You can then 
change it to suit your 
particular printer, 

Although at £55 if s a little 
more expensive than most, 
the unique features would 
seem to cover the extra cost. 
More details from Kempston 
Mi ro Electron i, s Unii 30. 
Singer Way. Wohurn Road 
Industrial Esiaic. Kempston. 
Bedford MK42 7 A l : Or 
phone 0234 85uu PS 




Standing lonely imidit * in ofjoy*(ick manufacturer* nil 
claiming their product'* compatibility with any gam** program 
On the mark*! — thank* to Ihe intminif wizardry of their 
technical dapertmienl — here are two joyelich* who've ignored 
all I h+ electrical bit* and piacea. Both device* ar* designed to 
□ • clamped atop the Spaclrum in igeh a way a* lo depress the 
■8*. '* h , '7' and •B" kaya whan the 'altck' ia m«*td in a particular 



direction. Compatible with #11 game* waino. the direction key* 
tor movement lor those allowing you la define the keyel, hoth 
joystick* are priced at C9.B5 — which ia a good deal cheaper 
ihan their electronic counterpart*. For further info, ball EEC 
Lid on 0TS3 S8S401 or Grant Devigo* Lid On 06D3 B70B5I and 
check em out yourself 
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ARCADE ACTION AND 
3D SPACE ADVENTURE 




LIVE ACTION SCREEN SHOTS, , 

CAPTURE ONLY THE GRAPHICS, 

EXPERIENCE THE TENSION & 

EXCITEMENT YOURSELF 

BLADE ALLEY... 3D ACTION ALL THE WAY 






Blade 
Alley 

Six different 

screens of 

incredible 3D 

arcade action 

featuring: 

Saucers, 

Asteroids. 

Tie Fighters. 

Space 

Hoppers, 

Banking 

Spaceships, 

moving 3D 

scenery 

CURRAHll 

SPEECH 

compatible. 

Swooping 

tow into the 

defensive 

tTench,you 

nudge 

your gun - 

sights onto 

the alien 

craft 

hurtfrng 

toward 

Kou .... 

£595 




NAME 



ADDRESS 



PLEASE SEND ME 

BLADE ALLEY SPE CTftUM 4SK £5 95 

THE GUARDIAN SPECTRUM^ £4 *S 

I ENCLOSE TOTAL REMITTANCE Of 

MAKE CHEQUE OR PO PAYABLE TO PS S 
INSTANT CREDIT CARD SALES TEK0203) 667S56 

SEND TO PS5.452 STONEV STANTON RD. 
COVENTRY CV6 5DG 



Y,*> 
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The illegal copying of recorded 
material — records, music 
cassettes, video CMM 
computer tapes and so on — 
as well as the recording of 
broadcast material has 
become so widespread thai 
the industries involved arc 
once more calling for a levy 
on ail blank audio and video 
recording tape. This could 
we 1 1 lead to a staggering 100 

Eer cent increase in price, a 
ike of which would not only 
be felt by those involved in 
illegal copying, but also by 
consumers with a legitimate 
use, Purchasers will in effect 
be penalised for a crime they 
haven't committed. 

The group in favour of 
these levies is known as the 
International Federation of 
Phonogram and Videogram 
Producers (IFPI), and if s 
made up of members of the 
record, film and television 
industries who. not 
surprising]}, are precisely 
those people who would most 
profit by the action. Their 
argument is simple and 
straightforward. They claim 
that piracy and bootlegging is 
losing them many millions 
of pounds each year, and is 
responsible for the decline of 
these industries, Bui YS 
believes there is an important 
di ill net ion to be made here, 
and it asks if if * fair and 
realistic to biame the 
substantial loss of profit 
suffered by 1FPI members on 
the person who makes an 



occasional recording from the 
radio or TV for his or her 
own personal use? Surely, it's 
the highly organised pirating 
for gain which is really to 
blame, and a reform in the 
copyright act calling for 
tougher laws with stiller 
penalties for those found 
guilty would not only help to 
stem this practice — it would 
also be a far belter way of 
dealing with the real' culprits. 

Fighting against the IFPFs 
bid is the Tape Manufacturers 
Group, an organisation which 
consists of the seven leading 
suppliers of audio and video 
tape in Britain — Agfa, 
BASF. 3M and Maxell, 
Me more*, Sony and TDK. 
Its aim is to make all users of 
blank tape aware that the tape 
lev) issue is rapidly coming 
to a head throughout the 
European Community; if the 
proposal is to be blocked, 
then action must be taken 
now, 

But how does all this affect 
the personal computer 
industry.' Well, according to 
the TM< i, it looks as though 
both software houses and 
consumers alike will have to 
suffer the consequences of 
such a levy, without receiving 
any of the benefits. Certainly, 
it's quite unlikely the software 
houses would receive any of 
the revenue by way of 
compensation for having their 
software pirated. 

Asked whether he thought 
the levy would indirectly put 



Li I flu- pru I of ISSettf bated 

software, aTMG spokesniaii 
said *'l imagine it must If the 
software companies are going 
to be charged more for their 
blank cassettes, they'll 
probably pass the cost on lo 
the consumer*'. And he went 
on, "I think this levy will 
stifle the sales of computer 
tape. It's rough justice lor the 
user and, rather than prevcnl 
illegal copying, it could signal 
the start of home taping on a 
massive scale. People are 
going to feel that they've been 
made lo pay for the privilege, 
which means they'll use if . 

But what position does the 
software industry take? Well, 
a letter from Rod Cott&in 
Vice Chairman of the Guild 
Of Software Houses (GOSH), 
urges mag a zinc editors to 
"act in a creditable manner" 
by "adopting a responsible 
attitude in the acceptance of 
advertisements which maybe 
considered against the beat 
interests of the industry'*. 
The letter also states that 
GOSH "are active in seeking 
measures to restrict the illicit 
copying of computer 
programs". 

And so, while the debate 
continues, the rirru is fast 
approaching when 
Westminster MPs must decide 
whether to vote Tor or against 
tape levies. But if 
parliamentarians decide they 
don't want them, the European 
Parliament could force Britain 
to accept them RS 
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IT OUT 



For ttiosa aipiring to tha '*»c uttve' took (but growing old 
■ waiting the precioua OL] , why not think about a ctee that 
incorporate* aconi^U for your Spectrum, ZX Printer, power 
pack and tap* recorder. For thoaa who've already managed to 
wrip hindi around an Interface 1 unit, thtrt'i a separata 
conaole tor tiering maid device plue up to three Microdrive*. 
Th« price of the ton-gold enervated mm «• also in the 
■executive" ring* — C<T,43. Thai* feeling flush ihauld contact 
Trtttop btiignt.df Wirimur* Road, Bromley, Kent BPlI 3AA, 



Although the Do! has been 
actively encouraging the use 
of the microcomputer in 
schools, if s been left lo 
independent manufacturers to 
fulfil the need for software 
that has some "real* 
educational value. And to 
this end, Sulis Software has 
put together a range of 
spelling and vocabulary 
programs which should 
guarantee to get the little 
urchins' grey matter all 
powered up. 

All programs in the Sulis 
educational range are priced 
at £9.95. For more details 
contact Sulis Software Ltd, 
4 Church Street, Abbey 
Green. Bath BAI INLor 
telephone 0225 6 1 929, RS 
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It's not easy to protect a Basic 
program on a Spectrum, 
Because the machine is so 
open, a potential software 
pirate can BREAK and LIST 
a Basic program with ease. 
One way is to adopt a 
programming style that is so 
c on vu luted that no one could 
possibly understand it the 
usual fashion amongst some 
of the less experienced games 
writers? 

A more professional 
approach, however, is to 
mess around with the system 
variables using POKE 
statements. These are defined 
00 page 1 73 of the Spectrum 
manual published by Sinclair 
Research, On the same page 
is the basic equipment for 
playing about with the system 
variables, Before tampering, 
make sure you read the notes 
that Sinclair Research has so 
kindly provided on which 
items you can POKE and 
which you can't. It's not a 
good idea to meddle with the 
various flags that control the 
interpretation of your Basic 
program, for example. 

A straightforward way of 
making a Basic program 
unreadable is to redefine 
the character set with one 

ur own and POKE the 
appropriate system variable 
to point to your coded 
character set. The variable in 
this case is found at location 
2J606. Being a two- byte field, 
this requires two POKEs to 
get your new character area 
address in. The technique for 
doing this is also on page 1 73 
of the Spectrum manual. 

However, for those who 
have lost their manual for 
those who cannot be bothered 
to turn the pages over) it goes 
like this: 

PQKEZ360&.lMri»-Z56' 

IMT|iairffi/Z55| 
VMl Z3&07. INT 

Etairtsi/ZSGI 

The address is that of your 
new character definition area. 
If you need to return to the 
standard Spectrum character 
set you do the same POKEs 
using 1 5360 as the address. 
This would obviously apply if 
you wanted to list the program 
yourself This method of 
protecting the listing has an 
added bonus in that you can 
use the c haracter redefinition 
table to define your own 
characters — should you 
runout or user-definable 
characters in the standard set 
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It's the fun game of 
the year — Trash man. 

From the moment you sit 
down to play you'll be thrilled by 
this exciting, original, laugh a 
minute game . 

Your job may look easy to the rest 
of the world, but you know the hazards - 
speeding, cars and pavement cyclists can 
both shake you up. Let's face it cars can 
J» be fatal. 

But if that isn't enough you've got the 
other problems of vicious dogs, the after 
effects of overeating in the transport cafe or one 
too many in the boozer. 

Not only will you be gripped by the action 
you'll be amazed and amused by the high quality 
^ graphics. ^ 

With seven levels of play featuring three 
attempts to finish the game (assuming you are not ' 
run over by a car) Trashman will provide even the 
most experienced games player with a thrilling 
challenge. 1 or 2 player option. Hall of Fame and 
joystick compatibility* ensure this game has all the 
* arcade features. 



shman is available NOW for the IKK 
Spectrum. Ask foT it today at your local 
computer store! 




Only£5.95 



'Kempaan. SftvJmr Interface 2, Prutek or equivalent 
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tion 
Software 



FREE POST, ^ 
Bath BA2 4TD 

:. Tel: 0225 316924. 
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Silvcrsoft Ltd has announced 
the release of Or Michael 
G runeberg' s L in k word 
System for the 48K 
Spectrum. Designed by 
Gruncherg, the language 
learning system was first 
released in 1982 and 

ivcd wide media ac Jaim 
the foHiiAinj!, year when 
"Thomson Holidays — 
Grunebcrg's first client — 
uhhshed figures that showed 
8 per cent recall had been 
achieved during management 
Draining This impressive figure 
led the company to implement 
Unkword in parallel with its 
own in- house language uoureev 

Silvcrsoft Jaims thai in 
little pver 10 hours you wjJJ 
be taught a vocabulary of 
more than 350 words, plus a 
basic knowledge of grammar. 
The words the system teaches 
are obviously aimed towards 
the holiday-maker, although it 
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could quite possibly be of 
some help to the reluctant 
pupil — or just abtnii anybody 
who WttltS to ieam a language 
without too much fuss 

The package includes iwo 
cassettes, one audio and the 
uiticr containing the program 
itself The audio tape is there 
to help you pronounce the 
words correctly 

When- the VS team was let 
loose on the Linkword 
Spanish system, it did seem 
that we picked up some 
words a lot easier than we 
expected- So we asked Andre 
Posumennn of Silvcrsoft 
why he thought the Linkword 
system was so good. With 
great enthusiasm he replied 
"In Linkword we have a 
properly structured and field 
tested course which gives 
someone a grasp ot the 
language very quickly, 
Linkword doesn't just 



present the information, n 
toadies you." 

\s m ith most of the other 
educational packages, it's hard 
to say whether the computer 
illy ntvessary. Wouldn't 
it be just as good if you were 
reading it all out of a bo- 
Rut the main idea behind the 
G rune berg system is vivid 
images which you create in 
ynur own mind. There are no 
pictures or graphics included 
in the programs. 

Of all the language programs 
currently available for the 
Spectrum, this one seems bo 
come out on top. It's 
available in three different 
versions at the moment — 
French, Spanish and German 
- and Italian. Greek and 
Portugese are on the way. 
Each course costs £1 2.95and 
should be widely available 
from most software shops 
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New Generation Software 
has announced the launch of 
its latest game. Irishman 
and the company's, .oiisirued 
it has a lop ten best-seller on 
its hands. It claims "thrilling 
action, superb graphics and 
highly imaginative playing 
elements". 

Players must collect and 
empty dustbins into a moving 
rubbish cart while avoiding ■ 
variety of hazards - like 
speeding ears, pavement 
cyclists, vicious dogs, over 
eating and one too many in 
the pub, There are seven 
levels ofpJay, which 
that many when compared 
with some of the gun 
around today, but if the end 
result is anything like as food 
as NGS's previous software 
then it must have credthill> 



10 REM UfcfcMJtirjt I 




DIM o#* 10« 1! 




30 OtM p*U. 




40 D1H m*<10,6Q> 




30 PRINT "Type in 


the namti o-f ten o+ 


y/ourlf" i tntli f or mwhhs. 


FOR •-! TD 10 




70 INPUT n*(«> 




BO PRINT n*<#> 




90 NEXT a 




1 00 CLB 

!NT Typ* m 


the name* of t»rt pi 1 


iCtayo^i know. 




FUK a=l 10 1U 




130 INPUT pf <») 




140 PRINT p#t»> 




ISO NEXT * 




160 CLS 




170 PRINT "Type m 


ten thinq* you llle 


doing be»t ■ 




IBs' FOR #M TD 1 




INPUT *f «*J 




200 PRINT *#*Cbl 




210 NEXT 4 




20 CLE " 




230 PRINI "NOh 


the good &t t . . . " 


240 PAUSE IO0 




230 CLS 




260 LET **1NT (RNDMOJ + l 


270 LET *-INT CRND»10>+1 


* IF *«*-f THEN liU ID *. v 4>00 


.i LET p-INT tRND 


• 1 1 ♦ I 


300 LET «-INT (RNO«iOO>+l 


310 PRINT "Did you 


now that " n*i* > 


320 FfUNT "«»t »|n 


J ( + J "in" 


330 PRINT 




340 PRINT "and the 


y were caught ' p*tw» 


330 PAUSE tOO 




1 360 PRINT AT 21,6) 


"Prate *ny key" 


370 PAUSE O 




380 BO TO 230 







Well, would you believe it . . . 
our own lovable DH has 
actually managed to supply 
(he corrections to last 
month's Debuggit. 
Unfortunately, no-one could 
read his sera v* lings, so we 
had to work out the bugs for 
ourselves anyway! Here (hey 
are: 

1 . Line 80 should read 
INPUT aS: PRINT aS, and 
not (he numeric variables 
that Fatface put in. 

2. Lines 140 and 480 were 
transposed. 

3. In lines 200 and 220. aS 



should equal 'a', *b' and V 
instead of *x\ *y' and *z\ 
respectively. 

4, Lines 590, 600 and 610 
were all over the shop — 
line 590 was where line 600 
should have been: line 600 
was in place of line 6 10; and 
line 610 should have been 
positioned at line 590. 

Of course, there's always 
more than one way to skin a 
cat, or in this case, a 

bugged-up streak of 
programming incompetence 



mm 



through when you press 
RUN, Consider the program 
de- bugged. 



OH NO. NOT AGAIN' 
DEPARTMENT 

It bad to happen — this 
month Dick Head insists on 
presenting his latest bundle 
of chip-shattering Specy 
fodder all by himself. So, on 
(he grounds that if we give 
him enough rope he might 
just turn himself into an 
endless loop and disappear 
up his own RAM port, here 
goes! 

"Err, M • . . okay you guys, 
this is it All you've got to do 
is — umm — type in the 
names of some of your 
friends, places you know, 
and fings you tike doing. 
Then the program goes into 
some amazing jumbling 
routines, and ends up writing 
some first clarse poetry. 
Only fing is. I haven't quite 
got it to work properly 
yet . . . " 

Good Lord, what a 
surprise! While DH is away 
this week, brushing up on 
how to defend himself 
against sudden vicious 
assaults from other members 
of the YS staff, why not cast 
our eyes over his tat est 
lorror story — who knows, 
it might even be fun. As 
usual, Dick promises to 
have the whole thing sorted 
out by neat issue — and. of 
course, I believe him. Ha- 
ha- ha hey, what are doing* 
with that funny jacket , . . 
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Outperforms any Spectrum interface 



The uraque Turbo *itertace from Ram gives you al these 
feaUres- and more - -in one irit 

* A vanety of interfaces ndudng Rom cartridges, two 9-wayD plugs 
fef standard roysbcks. PLUS ful expansion bus at rear 

* Compatible with Kempston and Protek protocote, 

* Works with ^testQuckshotMk I auto rapture joysticks' 

* Choce of Rom cartridge or tape cassette software. 

* Instant program toadng with cartridge software. 

* But-n power safety devce - unque to Ram Turbo 
ft Ft! one year guarantee 

* Irrrnectate avatabity - orders wil be despatched within 28 days 
ofreceptofordec 

* hcredfcie value - only £2295. 

So dorVt wait around - smply complete 
trie coupon and send it to us today, 



Or cal our credit card hot line on 02514 25252. (Access and 
Visa welcome). 

Ram Beetroots ( Fleet) Ltd. 506 Fleet Road. Reel Hampstire 
GUOSm 



r 



W 20-22 



Please send me: 

Spectrum Turbo Interface® at £22.95 

+ £ 1 p +■ p (overseas orders £3 p+ p) 

Qucksreti Joystick) at £9.95 

(Onryi*rfieriptJidiasedi^Tubo-nornraly£1296 +fl p+p) 
I enclose cheque/postal orderor charge my Access/Visa fori 

ESKC 
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Trade and export enqunes welcome 
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LOONV ZOO Arcade escape game £5.95 PHARAOH s I i>MB \<benii»re £4.95 KN1CH 

t OLDITZ Advenlvrr £6.95 THK FORES I < >nuitt*ri< 95 

PHTPPQ AQQOr^TATTTC ^pigfrebposi bM^.v 

IT XT-LIT IT O /lOO V/Vyl A 1 ILa 172 Kingston Road. EwelJ. Surrey KTl9 0fiR 

telephone 01-393 028 J. 24 Hour lowering. 
Prices include postage (outside Europe add £ 1 .00 per item I. Ik est and i 'au curdi we/a 
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New from Cook ridge 
Computer Supplies comes the 
Sure Sh- 1 k which, 

claimv Cookridge's Lawton- 
Hirrifl i- "by far thermal 
lettable and wdl tested on the 
mark oi jnd a sanatiortuf one 
that hts w iar v>ld in il.s 
hundreds of thousands to 
arcades'* With all thai 
expertise behind it. iff hardly 
surprising the c(vmpan% has 
decided to adapt ihe de* toe 
Tor home computer use. 
Its base is a rigid steel 
chassis on to which all the 
components jire fixed Good 
newt for patriots is that 90 




per cent of ihoc ** idgeis are 
claimed to he of British 
man lilac t u re, ;ind ihe whole is 
housed in a cafe made of high 
impact AKS pi us tic Other 
features include two fire 
buttons, u pfn>sphor bronze 
hearing and nylon actuator 
(thank heavens for that! Ed). 
All this for £15.95. the only 
'extra' being a programmable 
interface (hat costs £22 ' 

Both of these products can 
be had via mail order From 
Cook ridge Computet 
Supplies". PO Bon IW9, 
Leeds LSI 6NT or 
telephone 05 32 670613 




El's said that three new add 
on products from Ricol! 
"r tectronics have proved so 
successful that supply is only 
now reluming to normal, The 
first is the company's 
professional -standard 
keyboard Housed m a coffee- 
coloured case, its cream kc\ t 
are guaranteed fbf 50x I I > 
million) operations — a 
pretty high degree of 
reliability. It also features l 
proper space bar. with an 
extra Shift key on the right. 
Supply has reportedly 
improved drastically, with an 
order to del nery time of two 
to three weeks 

Sound boards are 
obviously very useful when it 
comes to improv ing the 
"payability of computer 
games and Ricol Is does more 
than most. It'll produce the 
kind of musk and sound 
effects normally to he found 
only on full- size monophonic 
synthesisers. The gadget 
includes three oscillators 
I programmable from 0.0 1 Hz 
to fi2KH/i and gives a square 
wave ouput. Other notable 
features include a noise 
generator, envelope shape r. 
three audio channels with 
programmable volume, 
internal audio amplifier and a 



1 h-bn I/O port. Combine all 
this lot with the 
programmable filter and 
you'll be synihesisingrnsny 
sounds that rival units will be 
unable to general l 

On the subject of sound 
"extras", there's Ricol fs 
Action Replay bo* which 
plugs into the Spectrum's 
expansion port. It's not 
actually a sound synthesiser, 
and is used more for real' 
sound affect* l ling a 
microphone, s sound can he 
input and sampled, sorted in 
memory and then replav I 
any pitch. The n>. 
interesting feature is the 
det ice's ability to create 
glitch- free tape loops for 
producing the most amazing 
sound effects. 

The keyboard casts £J7,95 
plus £2.00 p&p, while the 
sound generator is £39,95 
plus 70p p&p. The Action 
Replay box which still has an 
order to delivery time of si\ to 
seven wevks, is expected to 
sell for just under £ 100. All 
equipment is available from 
Ricol I Electronics Ltd, 48 
South port Road. Ormskirk, 
Lanes, hir more info, 
telephone them on Or- 
79101. RS 



AMOEBA 
SOFTWARE 

54 WALOEN AVENUE. CHISLEHUR5T, KENT 

Telephone: 01-857 8999 

LAZE BLAZE 

Superb machine code action Pit your beam against 
the 2 beams of the computer Race your opponeni lor 
the random fuel dumps For the very sirong of heart, 
battle to ihe death in the maze. 9 speed levels Over 
500 Opiions in this fast moving arena 



40K Spe ctrum . 




£5.95 



TANKTRAX 

A TWO player game to strelch your skill Destroy your 
opponents tank before he obliterates yours Choose 
the battlefield, lire over Ihe mountains or select 
foothills and have an eyeball to eyeball confroniation 
Sounds easy, bul don r forget as in all real situations 
weather plays an enormous part m success or failure 
This game is no exception The wind musi be allowed 
for if you have no desire to blow yourself up 
Uses all t he 43K memory ot the Spectrum, £5.95 




4HK M»t < i hi « 

Soon to be found In all good software out tots 



Games that grow on you' 



If you art hfevmg trouble buying you' copy send ■ chaqu* 
Ofd*f in AMOEBA SOFTWARE S4 WALDEN AVENUE 
CHISLEHUFIST, KENT 






Addras 



t snetow * ctwju* POfw t 
LAZESLAZEJ TANKTRAXG P***** bekchote* 
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M East! 

MASTER MACHINE CODE 
on your Spectrum 




MASTERING MACHINE CODE 
ON YOUH ZX SPECTBUM 
Tom Baiter £9 95 
This 3 1 5 page book is design* 
teach you the essential elements ol 

rig in machine code 
Written by Torn Baker, author of 
the highly successful 'Mastering 

m Code on the ZX8 1'. this 
new book assumes absolutely no 
previous knowledge ol machine 
code whatsoever 
promises to take you la a k- 
of probnency beyond your 
wildest drefr 



powerful Z80 mi croproces s o r Book 

desqned lor those who already 
understand the rudiments d machine 
code pro. j i now wish to 

Increase th+-i: <■.,.. 
Each book is just £5 95 



SSBSF 



stmpbadcfati 






the entire suMed o( macl i 
code The book explores and utilise* the 
incredible speed ol machine code, giving you real time 
graphics games like BREAKOUT and leads y i full 

•ig DRAUGHTS program Among other useful skills 
you U acquire the ability to cm - ■ ,n real b i 

(Impossbk in BASIC) and to plot in high resolution graphics 
Jester than you would have believed pc& 

SPECTRUM MACHINE CODE 
MADE EASY 

Volume One — James Walsh 
Volume Two — Paul Holmes 
These two books provide a graduate 

on the ZX Spectrum Book one starts 
oH with the basic concepts ol 
machine code, folio wed by 
explanation of binary maths. 

. and base conversion, 
leading as pjfcdch ndpctafasiy 
Si > ' SMSpSI 3r.t ':.■ - .!• ir. i 'yj»- 
of addressing the Spectrin 





THE SPECTRUM MACHINE 
CODE REFERENCE GUIDE 
Microdrive, Interlace |. and 

ROM Disassembly 

Hi :hardRo« Laagley £4 95 

forSp» 
pt 

dtSMsetnbl-. .rv. 



iisMMrabte 
ire 
used, eg 
relative jumpa show the sju 

rilues are preced- 

bo*m restart instrw-i ion; ire toil •*■«•:!. la,; .'... !>>■ 
it-? i ile \ idrasese • I al system variaJ h in i *wt • 
importanl routine* have been s . -at k? 

Ihe stand; 

Include U> . tiLtcrtii ■■ ■■. '■ .]',.''■ ?^ifinei tots 
Local Area f Algonlhms, System 

This book u A 
must rewmtce work for serious Spectrum machine 
code programmers 
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I 
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S , 44 - 46 Earls Court Road. London W8 6EJ 
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Name 
Address 



» Electronic Protect* tar the Sj» 

>k ot Computer Games - Tim Harmed! 



Interface Publications, Dept 

P •-->■•>■, i ::-*',-■ ' I n'i;.-i '.-•-. tei 

i rtertnq Machine Code on ye^ir ZX Spectrum - Tom Safcer 

□ %ie?«\jmM*4aneC«lf.'Mad*E4S- J ne ksr pegmners - 
femes Walsh -£SJ5 

Q Spectrum Machine Cede Made Easy I wo tor Advanced 

programmers - Paul Holmes 15 95 
G The Spectrum Machine Code Beisn - ■ • 

Rxmard Ron Langky - £4 ,95 

□ Creattro AdveJiturei on your ZX 5pe * <*nd 
JamatMortleman - 14 95 

Q Putting Your Spectrum to V. leu 1 5 motor programs, 

inckidtng 4 word- processor and fpnood shcei calcukuoR; 
GhnsCJsnrtor-£4^8 

j Arcade Gamaiori the ZXE; l-«ia->. H.i>-v. 

D Programming Your ZX Spe- I ■ irtnetl/lbnei — £6 95 

O60 Games and Affillcetiow lor the ZXSp* ■ Hammed 

- 14 95 

ttsa ZX Spectrum — 
m £7 95 

All fxoks awuUbte Irom computer and book staras, including WH Smiths. Menses, and Dticon* 



£7 99 



IflTERRKE 

PUBLICATIONS 

We're the experts 1 . 




Trade supplied by The Computer Bookshop 30 Lm-om Road. OUon. Birmingham B27 6PA {02 1 707 7544. lata 334 361 > 



THE HEAVENS 
OPEN 

Thank you for the copy of 
your latest issue of Your 
Spectrum and the QL L 
supple men i. 

Obviously, we welcome 
th i s sort of support for the 
new machine and hope we 
can reciprocate by ger 
large numbers into users 
hands very quickly 

Wjih best « ishes for the 
success of 01 
Nigel SearTe. Managing 
Director. Sinclair Research, 
Cambridge 

Thanks also to Sir Clive 
himself, who wrote us a tetter 
saying he found the mag 
interest trig". Praise 
indeed! Ed 



SOMESPECCYS 
'AVE ADAM 

Regarding the Spectrum 

board Buffer article in 
the Jan 84 issue, my 
problems and comments are 
as follows. 

Fault, I have built the 
buffer with the intention of 
using it as a joystick buffer by 
replacing the IC socket with a 
screwed connector block. 
Connecting up individual 
address lines and data lines 
singh . both by using a 
shorting link at the common 
line ana a switch connection 
from a Commodore joystick, 
I get correct key operation. 

When I connect up the 
common line of the joystick to 
A 1 2 and the four positional 
m itch lines to D J to D4 
inclusive, 1 get no reaction at 
all but the copyright is OK, 
«c» and the keyboard works if 
I disconnect all but one data 
line, then the joystick 
operation in that direction 
will operate (he Spectrum. 

Comment; on construction 
I found that in your 
illustration of the veroboard 
and connection you have 
linked pins 3 and 4 on the 
keyboard connector, ie. the 
5v to the 9 v. This. I think, 
could be very expensive for 
the Spectrum owner, \ 

Simply as a suggestion, 
would it not be a good idea on 
any reprints to name the lines 



FOfflfM 



If you fancy 'writing on spec' —put pen to 

paper and tell us what's on your mind. Post 

tetters post- haste to; Forum, Your Spectrum, 

1 4 Ratnbone Place, London WiPi DE. 



shown coming awav from the 
74LS245 central 
connections" 

I would be obliged if you 
could solve this problem. 
MrCrasley, Basildon 

A pn fogies! The circuit 
diagram given in my article 
was slightly wrong. Pin 14 at 
the end of the gate should 
hare been labelled Pin 12, 
There should have been no 
connection between the IC 
socket and Pin 7. The i ho 
un labelled fines are +5v and 
OvfOv connected to Pin 7). 

The new veroboard strap\ 
are shown in the diagram. 
Any circuit should he 
checked before connecting to 
the Spectrum. The ICs u 
are standard types and pin 
connectors can be looked up 
in a component catalogue (f 
there is any doubt. Mr 
Crnsley did this successfully 
and his problem with the 
joysticks should be solved by 
adding a resistor to each 
data line on the socket side, 
connected between the data 
line and +5 i- (IOK ohms 
should do}. Stephen Adams. 



PLAYING HARD 
TO GET 

1 refer to the program. 
Showdown, in the Play 
Power section of your first 
issue. 

Half-way through the 
program, you comment that 
the keyboard routine may not 
work on the new issue 3 
Spectrums. As people typing 
in the program w ill have spent 
some time at the keyboard by 
the time they reach line 190 
( and probably have no idea 
which issue Spectrum they 
have anvway!) that perhaps 
was not the best place to 
break the bad new s 

However, the program wilt 
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work with the issue ? models 
if the value of the IN 
command is changed from 
255 to 191, On other 
occasions, when convening 
programs using the IN 
statement for the issue 3 
Spectrum, you may like to 
refer to the following list ( the 
IN command values are 
fol towed by the altered values 
for the Issue 3 in brackets): 
255 < 191 >, 254 (1901.253 
M 89). 251 (187}.247{183), 
239(175), 
RP Taylor, Cheshire 



OUTOFTHE 
CLOSET. . . 
I wonder if I could use the 
letters section of your 
magazine to make an appeal 
to your readers? (Be my 
guest Ed, ) I am involved 
with an ILEA Saturday 
school project in Brighton, As 
part of our activities 1 run a 
computer group, and although 
we have access to three 
Spectrums, we desperately 
need more facilities. There 
must be a number of people 
u ho have discarded their 
/X80sandZX8lsio 
cupboards having bought 
Spectrums Perhaps some of 
these people would be willing 
to loan or donate such unused 
micros, as the funding for the 
project is very low. If anyone 
can help could they please 
Contact me. 

Stephen Oxford. Senior 
Teacher. Highburv Fields 
School, Highbury Hill. 
London N51AR 



WAKEUPATTHE 
BACK! 

Quick! Print this before our 
MD breaks, out of his cage and 
does something; drastic! What 
am 1 ta Iking about-' Well, 
actually it's about the review 
of our ADS Centronics 
interface that you ran in your 
last edition. Your reviewer 
state* tint qui manual seeded 
reading two or three times to 
glean all the available info. I 
guess he's right, because he 
obviouily didn't. 

His parting shot at our little 
protege was "superb unit, bui 
slightly let down by the 
provision of supporting high 
! resolution dump software for 
J only one range of printers". 



Mmm, interesting one that 
You see, when we sal down 
and started looking at what 
kind of software wc should 
supply with the unit, we 
sussed out the competition 
and sure enough, we Itn that 
they provided separate dump 
routines for each type of 
printer. 

I lev, what if we could 
produce a dump routine that 
runs on all printers, with the 
minimum of iteration?" says 
wily MD. "No problem" 
replies resident genius, result 
— a routine that ts adaptable 
for all printers, using just a 
few (well documented) 
POKlis Yes. VS. our unit 
will only support one range of 
printers — dot matrix ones. 
Come on you reviewers, at 
least read the instructions 
first and give us poor 
designers a break, ch 
Martin Flenley. Software 
Designer, Advanced Digital 
Systems Ltd. Portsmouth 



IT ALL ADDS UP 

1 have to say that I'm amazed 
at the first prize in the Ant 
Attack competition. 
I got out my tniiQ 
calculator and worked out 
that the prize is worth over 
£7000. With that son of 
money you could buy an 
Apple He, disks, I printer, 
a modem and still have 
enough money left over for 
■oftwtre and electricity hills 
lain Radford. Derbyshire 

Good thinking- . . but why on 
i-arth would rou want an 
Apple??! Ed. 



REGULIER 

[ was agreeably pleased to 
read, during my Christmas 
holidays in England, issue 1 
of Your Spectrum 

I appreciate the versatility 
of the articles and game* 
descriptions, etc. 

In a phrase 'Pour un coup 
d'essai ce fut un coup da 
maitrr [Er t right. Ed.) 

Congratulations! However, 
I was surprised by the lack of 
a subscriptions voucher. Will 
you be including one m future 
issues? 

ER Boulad. Courbevoie. 
France 

Details of how to subscribe to 
Your Spectrum are included 
in this issue. Ed. 



WHAT'S THE 
CONNECTION? 

In the January issue of Your 
Spectrum, the article about 
the Currah MicroSpeech 
unit. Talk U> m*-, OH 
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your own fully animated Aliens, Ships, 
Missiles. Explosions • Fur; attack 
wave design {$ waves per game) 
• Moving background option • Full 
sound generation * Full movement 
control and scoring •Save and load 
YOUR OWN games to and from tape! 

£1495 

SPECTRUM 48K 

Dealer enqumes welcome. 
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SticroSpeeeh , stated thai the 
unit was compatible with the 
printer and so 'there's no 
worry about being unable to 
list out hard copies of 
programs while the 
MicroS peech is in use" 

Could you please explain, 
how (he printer and the 
MkroSpeech can be used 
together, because the Currah 
unit requires a full-size edge 
connector, and does not have 
its own edge connector ( to 
facilitate further expansion J, 
and the printer has a ZX8I- 
siie connector? 
David Wooding, Cardiff 

Okay, we blew if- More 
Humble Pie, anyone? Ed. 



MISTAKE!?! 

Did anyone else notice the 
mistake on the cover of Your 
Spectrum issue 2? The QL 
photo had the ' L' and ' W* 
keys swapped. 
J jack, Rochester 

Don't let our photography 
department hear you say it 
was a mistake — it took 
them ages to mess about with 
the kevboard! Ed. 



CLOCK THAT 

Further to the dock This 
program (issue 2), 1 have re- 
written the alarm routine as. 
after much thought. I consider 
the whole screen turning red 
tone unsatisfactory Instead, 
the border still turns red ami a 
two- toned BEEP sounds for 
20 seconds — a bit more like 
an alarm. (The new listing is 
shown alongside,) 
Ian Turtle, Loughborough 



DO THE 
CONTINENTAL 

I've read your first issue and 
found a great many 
interesting features. Tor 
example, Debugit, Go Faster, 



FOMfM 





CLOCK 



ASSEMBLER 

RST56 
01 

POSH AF 
PUSH BC 

LD A, (65535) 



COMMENT 




ALARM 



LDA2 

CALL #229B 
LOB, 10 



Change BORDER cokut 



POSH BC 
LDA . 1 

CALL #2026 
L0A.20 
CALL#2D2B 
CALL #Q3FS 
LDA.1 

CALL # 2028 
LDA, 25 
CALL * 2026 
CALL#D3F8 
P0PBC 
DJN2U 
LDA, 62 
LDI.A 
1111 



u 

PI 

li 

c 
( 



Number of BEEPs in alarm 



ave B from overwriting 
Load A wilh tength of note 
Put A on calculator stack 
Load A wilh pilch and pi 
on calculator si 
Call BEEP routine 
Second BEEP note 



Recover B and complete 

As before, except f 
P0PBC 




END 



P0PBC 
P0PAF 

El 
HET 
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plasm i, -Loadi n 



GO TO 



iO 

H& 4 
C'.Tu rAB Sj 

9 r>. * .. t-. i n a C 6 cf 

LET SUM*IB: LET i=l 
30 RCftr F a >255 THEN 

4d LET lUIMutUj POKE 65ll9*i 
LET i=i+l GO TO 

IF S-UI THEN GO TO 200 

GO LET iUlttCi LI_ T 
TO READ 3 IF »>266 THEN GO TO 

000 

80 LET iumu»>a: POKE 651S8 + i 
. :. LET 1=1+1: GO TO 70 

90 IF iuin a THEN CO TO 
it?© INPUT "Hours - ,h POKE 6553 



1 10 


INPUT "Min*1 POKE ©5533 


, lb 
1^0 


POKE B5534,© 


14.0 


POKE 65^35,0 


150 


PRINT ■'Don't forks'. '. .o ■■ 


INUERSE 1; "RANDOM XZE U0R 6512©" 


160 


PRUSE 20O 


17© 


MEU 


800 


PRINT Error • LIST 9999 


TOP 




300 


DPTfl e»,ft*a37,71,a37,94,501 


,911 




10 


DftTR 255 , 243.245 , 1ST ,55 , & 




»S5d ,0,40,6,61,50,555,25 



,97 ,08,40 t 00 t 256 

320 DRTR 255 , 06, 254,255 ,254 , . 4. 
, 6 , 61 t SO , 25A , 255 , 24 , 79.68,59, 50 
,254. , 255 , 55 

330 DRTfl 253,255,254,0,40,6,61, 
50,253 ,255 ,24,61,63 ,59,50,253,25 
5,56.-252,255 

340 DftTfl 804, 0,40,0 , 61,50 ,258, 2 
55,24 ,43 , 62 ,2 , 205 , 151 

350 DRTR 6,10,197,68,1,205,40 
5 ,62,20,205 , 40,40,200 ,246,3,02, 1 
,205,40 .45 . 62 , 25,205,40,40,205,2 
46,3, 193, 16,226 

360 DRTR 52,62,237,71,237,66,19 
3 , 241 ,251 , 201 , 14-404 

fan Turtle's ra~werfc*4 llottnplor Gloefc Thl* — «*• ■»»*mbi«r 
luting i» given at Mt* top of tho p*§« for your guldanc*. 



Moiing Graphics end Sir 
Clive ( if only for the excellent 
picture). [ also very much 
liked all the machine code 
you were able to include. 

I did notice, though, that 
you were missing, a letters 
page and an exhibition list. 
Also. despite your lack of a 
club page I would like to tell 
you a little of our computet 
club. The Belgium User 
Group for Sinclair computers 
is a dub which covers the 
Flemish speaking part of 
Belgium, and holds regular 
meetings in Antwerp. 
Brussels, Ghent, Kortrijk. 
Leu v en and Hassell 

For more information on 
the club's operation, you can 
call me on 03 449 4445 after 
7pm ( my time please i or else 
write to the address given 
below. 

P Ob de Becck. Chairman 
BUGS. Drabstraat 144, 
25IOMortscl. Belgium 

Question: how can you 
publish readers letters in a 
first issue? Answers on a 
postcard please, etc, etc. Ed. 



GOING WITHTHE 
FLOW 

Your magazine fell into my 
hands quite by chance — H 
was the only copy left in the 
shop, surrounded by the usual 
selection of 'glossy' computer 
mags. Although already well 
thumbed by the rising 
generation of compute r buffs, 
I was only too pleased to part 
with my 95 p. 

Your Spectrum is the type 
of magazine I've been looking 
for since I purchased my 
Spectrum 48 K last February. 
I trust you will keep up the 
very high standards you have 
sety ourselves. 

Thank you for the listings. 
*hich are clear, readable and 
^elJ laid out Only one thing 
itissing here (which no other 
Tiaga/ine does anyway) and 
that is suitable Howe harts to 
accompany the programs. 

I know all you experts can 
do these programs standing 
on your head while sipping a 
pint and cracking walnuts 
between your fingers, but I'm 
sure there are many of us who 
would like more information 
— so that we can follow the 
reasoning of the program and 
perhaps c\ en make our own 
mod ificatit >n s . F to wcha rts 
would certainly help in this 
respect 
W Jones. Kent 

It's an interesting idea. First 
thing though, wt "i *■ gut to 
make sure ail uurprogams 
actually Jlow*. Ed r 



21 



— 1 



RICHARD SHEPHERD SOFTWARE 



A HOME BUDGETING & BANKING SYSTEM 
THAT REALLY MAKES YOUR 
48K SPECTRUM WORK! 




O-s 



MICRODRIVE 
COMPATIBLE 



I 



P^K\ 




A professional style mufti function 
Cash Controller program that can 
load and make stn entry In just 90 
SECONDS . . . thanks to Its ZX 
MICRODRIVE COMPATIBILITY. If 
you re not ready to upgrade to 
Microdrive yet, this easy to use 
cassette program can handle up to 
400 transactions with your 
Spectrum, almost filling the 48K 
memory of your computer, 



BANK ACCOUNT 

• Statements on demand from any 
date to date 

• Mokls up to 400 transactions 

• Standing order fac i irty 

• All Transactions can be 
automatically coded to allocate up to 
1 6 budget headings 

• Search facility for any single item 
by descnplion or amount 

HOME BUDGETING 

• !6 budget headings, e g Gas 
Rates, Car, Tax - you can choose the 
headings 

• Highlights under/over spending 

• Full budget expenditure 
breakdown 

• Budget "re -think facihty 

LOAN/MORTGAGE 
CALCULATOR 

AJI you ever wanted to know but 
didn't like to ask! Calculates 

• Interest rates 

• Payback periods 

• Capital sum 

• Period of loan 

REMEMBER THIS CASSETTE 
CAN ALSO BE USED 
WITH ZX MICRODRIVE 



• PRINTOUT FACILITY 
USING ZX PRINTER 

• FULL SECURITY WITH 
PERSONAL PASSWORD 

FULL SAVE PROGRAM 
ONTO CASSETTE OR 
MICRODRIVE 

Available from good computer 
stores or direct by mail order 
at a price that won't upset 
the Bank Manager! 



i 



s 



SrS 



CD \—L 

£9.95 

INC P & P 

MICRODRIVE 
CARTRIDGE 
V NOT INCLUDED 

v - ■ »- 

Dealer enquiries 

welcome. 

Generou* discounts. 




FIRST FOR 
MICRODRIVE 

Dealer enquiries wtkoow. Generou t discount! 



I 

| Adorns 






r.iT.iTf i 



Pip ^v* vend rre 

M i*t *5 each ncludmrj pon 4 p 

order* Md f i 501 



lover* 



I 

snepfMM a soft 



tirmyrtfcrv. ,'vtMt 



Mill ITTn 



rm 



Credit Card Hotline 106286) 63531 



S*qn.»rurp 

m cmxm v* cAtmtoat wot waiicro 
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RICHARD SHEPHERD SOFTWARE 

ELM HOUSE. 23 25 ELMSHOTT LANE. CIPPENHAM SLOUGH, BERKS TEL (06286| 6JS31 



fib VIDEO 

^J^ SOFTWARE LIMITED 

SOFTWARE FOR 
SPECTRUM AND ZX81 

OUR POLICY 

*eep on using until your 
cot:. d our progran nip ten and 

you w" >ook soveris and 'an.., packaging 

w« nave built up a so*<! ' ■ ■ ' "iq users 

■•worm Read ihe mv#ws of ouf prog* ams if you can 

-*en consrMemiy passed *0' qualify originality 

an: • -f y 

WHAT DO YOU GET? 

sfiu now made oy the (eciofy which 
produced ("P Hoofons laoe Programs I lod iwk- 

cany on irte reverse Side en audio na* .,■ , ,pp)efnerii ihe 

Opefafmg «T«lruclK>n5 Where api ,*CC©mpa~ 

nwd by a oomprehensivi* and clearly written instruction manual 

4&K SPECTRUM 

Day 01 (he Mate n C5.Q0 

ilion of an i.Ttire Football s*- 



1 you v 

■ 

season unloid lr*X> 


,v,itt.h ihe 


Ban by BaH 


£500 
an and oo •■• >ne lo 




• ■ ■ 
progrefi 


Superplan General or 


£12 00 


• ■ ■ 


■ 



Super plan Pack 1 Business Appiic.il ioos £7,00 

lay book purchase 

Super plan Pack 2 Home Computing £7 00 

i :<• apphcaions programs to* noroe budgeting nutrmon 
*unnir\qco5<5. mi- 



tt 00 

tdrspiay Upio42p.i 

lemano perpetual 

• lo cr eale your own pages and build 



Superview 

to* res graphHis Access 
side-show mod 

16K SPECTRUM 

Superdraw t5 00 

colour nigh-res pictures and store them on cassette tor 
use as hlies m background screens m other programs Or just I 

tun ooucimq and ouiid up a cassette library o» y Slide 

'ihe .■ , e* puciu'os stored on casf- 

16KZX81 

Here >s a selection of nt d e lor ZX8i Send s a e 'o» 

oquc rhate ire ihe Zxst equivalents 01 int.- 



Spe- 

ihe specV'c;atiflo^ 

FOOTBALL-LEAGUE 
TEST MATCH 
VIDEO PLAN 
VIDEO AD 
VIDEO-SKETCH 



:noed above AUhough simiiat m concept 
hod o' me descriptions given lot ihe 

forerunner of Day of the Match' £4,00 

Forerunner of Ball by Ball' £4.00 

Forerunner of Super plan £7.00 

Forer unner of Superw le w C 7 00 

Forerunner of Superdraw £7 00 






Many iPOeperwHf i eompu!" nom stack our products but we 

continue netl immediate 

del 'ciudP VAT posl and packing iftUR Add a 

Mongolia (Note Dav of Jhe 

VIDEO SOFTWARE LTD., 

Stone Lane, Kinver, Stourbfidge, Wesl Midlands 
Telephone 0384 872462 v.si 
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Why do so many 
Spectrum users run 
16/48 every month? 

Is it the games? The editorial? 

The reviews? The machine code 

routines? The competitions? The 

adventure help page? The educational 

programs? The Long Way Home? 

(Not the trip back from the newsagent, 

but our serialised adventure with state 

of the art, instant graphics in 48 K.) 

We're not sure, but you can find out for 
only £2.99 at branches of W H Smtth, 
John Menzies and leading newsagents, 
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I'H't MONTHLY 
fOK T H I 1 6 K 
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1983 has seen a large growth 

in both software games 
product and the house* thai 
supplv it. And with this 
growth has come an 
interesting change in 
advertising techniques — 
for now. it seems standard 
to start promoting games at 
least a month before they 
become available. 
Fortunately, for those 
whose mouths cannot viop 
watering, much of the 
software released in '83 was 
of a high quality. Some, 
however, fell rather short of 
the mark and Gavin Monk 
his pciins worth to the 




Imagine produced the first 
disappointment of the year 
with the release of Schizoids. 
After the success of Arcadia. 
everybody was expecting a 
stunning new game and 
Schizoids was said to offer 
"A unique experience in 
arcade action. real-time 
animated 3D graphics for a 
breathtaking visual 
experience and all those 
quality features you've come 
to expect from Imagine". 
However, what we weren't 
told in the blurb was that the 
game was only in black and 
white! Perhaps Imagine 
flogged its colour television 
to pay for all the massive four 
page advertising that went on. 

The game idea itself 
seemed strong enough. 
You're stranded in space and 
have the job of interstellar 
refuse disposal consultant 
Ibinman). That means you 
patrol around a black hole in 
your space-dozer pushing 
rubbish into it 

Other than the lack of 
colour, first impressions with 
the graphic quality of the 
product were good. The 
debris moves around the 
screen very smoothly, all in 



MISFIR 

OF THE YEAR 



animated 3D. But the trouble 
starts as you realise that your 
space-dozer is impossible to 
control {perhaps explaining 
why Imagine included an 
order form for a Fuller 
joystick with the game). And 
strangely enough, you don*t 
score any points (for pushing 
the garbage into the hole -in 
fact, there's no real way of 
scoring points at all. Your 
tally is simply equivalent to 
the time you manage to 
survive. I got my highest 
score by pressing the start 
button and popping off for a 
cup of coffee! 

Richard Shepherd 
Software released 
Transylvania* Tower at the 
beginning of 1983 — a move 
that w as quickly followed by 
rave reviews in all the 
computing magazines. Now. 
a year on, Transylvanian 
Tower is stilt being advertised 
as "A spine chilling 
adventure". That's as may 
be. but the plain truth is that 
the game just can't compete 
with the new machine code 
adventures which are now in 
production. You'll have 
noticed that I said 'machine 
code', because although 
Transylvanian Tower loads 
•S code, it's written 
Completely in Basic and not 
too well at that. No wonder 
the program is so slow and 
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the graphics move at the 
speed of attacking snails. 

Virgin Games appeared at 
the Earl's Court Computer 
Fair in the summer to herald 
the launch of its first 
Spectrum games. These were 
Yomp, Sheepwaik, Golf and 
Siarftre, Written mainly in 
Basic, they sold at the 
unusually high price of £7 95 
each. The games proved very 
slow and, adding insult to 
injury, turned out to contain 
bugs. On several occasions I 
was faced with error 
messages like ' Integer out of 
range' and 'Out of screen*. 

Yomp is just another 
version of Frogge? but with a 
change of story. Now the 
idea is to guide your soldier 
first across a road of speeding 
Army trucks, then across a 
minefield. This turned out to 
be the best of the four and 
even contained some 
machine code routines. As 
for the others, well, in 
Sheep walk the game 
characters are depicted by 
very simple graphics. In fact 
walk" is the operative word 
because, judging by its speed, 
the 'dog' obviously suffers 
some functional difficulty 
with its legs. Go '/might have 
been a good game, except 
that whenever the ball gets hit 
ofT- screen, an error signal 
pops up and it's time to 
re- load. I can't say anything 
about Smrflrv because my 
copy positively refuses to 
load at all. 

Ocean's Kong got to 
Number One just a few 
months ago — possibly as 
much a reflection on its 
heritage as anything else. 
Actually, the genera) 
program is fine . . . it's the 
finishing that's sloppy. When 
Kong jumps up and down at 
the start of the game, he 
manages to leave two pixels 
of leg behind him. Also, your 
hero seems to suffer from a 
disability which prevents him 
from climbing ladders 
property! And the message ' I 
LIVES LEFT leaves a lot lo 
the imagination. Perhaps the 
program was rushed on to the 
market for some reason and 
failed to receive the 



customary polish. At least 
this hasn't happened to the 
company's latest release — 
Hunchback. 

Micro] decided to launch 
Valhalla under the trading 
name of Legend — 
presumably because its alter 
reputation lies in the business 
software arena, It was 
advertised as "The program 
you have been waiting for. 
the successor to The 
Hobhit". After initial delays, 
copies of Valhalla began 
slowly filtering through and 
magazines published reviews 
that gene ratty rated the 
program a great success. 

Certainly, the operating 
system is of excellent quality 
and a pleasure to use and the 
game idea also seems a good 
one. The trouble is that it 
lacks the depth and problem- 
solving aspects of a true 
adventure game. The graphic 
pictures for each location, 
although excellent, are 
almost identical. The 
characters, well animated 
though they arc, get greatly 
confused when they pass 
each other. And objects like 
wine and food just appear as 
dots on the screen and are 
very hard to see. Perhaps the 
fact that Legend described 
this program as the 
"successor to The Hobbit" 
raised expectations too high. 

So. why were all the 
reviews so good? Weil, with 
all big launches like this, 
every magazine wants to 
have the first review 
published and the trouble is 
that checkouts on adventures 
just cannot be rushed. 
Reviewers were pushed to 
write their reviews in lime 
and hence never really got 
their hands dirty. A certain 
reviewer for a well-known 
weekly computing magazine 
confided that "I only just had 
enough time lo load Valhalla 
— let alone review it". 

All griping aside, much of 
the software released last 
year showed an extremely 
high standard with 
companies like Ultimate play 
The Game leading the field. 
Further progress is assured in 
1984 
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THEYS 

STRANGLED 

TURKEY 

AWARDS 

1983 




In response to an almost infinitesimal demand 
from Hi readers, YS is proud to present {albeit 
rather late!) its games software Strangled Turkey 
Awards for 1 983* 

Yes, last year saw it all — the strokes of sheer 
keyboardmg genius, the awful averagcncss of the 
Atari copyright lookalikes and, of course, the 
few instances of near- breathtaking banality. 

As you may have gathered, it's the final 
category that interests us here, and staff on YS 
have deliberated long and hard over the winners 
of its much-coveted bottom five awards. Now, at 
long last, the truth can be told! Here, in 
ascending order of awful ness. are our five top 
goofers of 1983 . . . 



Yomp/Virgin Games 

A stow, mostly Basic game that became the 

butt of many a joke in J 983. It was just so 

naff, is had to grub number one position. 



Transylvanian Tower/Richard 
Shepherd Software 

Completely written in Bask, and not too well 

at thai You'll gel more 'spine-chilling' adventure 
out of a melting ice-cube. 



ET/Hilderbay 

Another Basic game with a slice or two of 

token code, (fthis had arrived for the Play 

Power section of Y% the tape would have been 

sent back! 



Schizoids/Imagine 

The biggest disappointment of 1983. Although 

it's written in "100 percent super-fast machine 

code", its thrills spilled out somewhere along 

the line 



Mai a Panic/Silicon Software 

It's rumoured that more copies of this game 

were sent out for review than were sold Yet 

again, mostly in Basic with just a twitch of 

machine code, Silicon Software went bust ha(f 

way through last year, . . thankJuUy! 



{^ENTIVE) PRESENTS, , . SPLiiT ! 

FOR THE -«*-'/ 

48K SPECTRUM 

AND 
COMMODORE 64 ^.^^ 

ONE OF THE MOST ORIGINAL 

h COMPELLING ARCADE GAMES 

EVER PRODUCED 1 1 

( MO WIMMFfl* Jam** TdKil Pioft) Wnkiriarwm 

who icored 112.930 ,, Moa vttilmg out offcee* to 

i«)»ilv rut h^h tewing eb*fy is icorma *y«n 

mw*l 

SPECTRUM 48Kf5 50 COMMODORE 64 f E 60 




SPLAT ' a or» of ihp mod 
•dttctrv* omthm I ftn* nve* 



{ri*y*d on Fh» 48K 
SPECTRUM II n Gart*nty 
Th* moil ongin*i" 

Compute* tt Video Gemei 

CrwhftfWw 




• * • * -kHCW HEW RELEASE 
Fir»r gei ro itr* mountain 

MOUNT AlNS OF KEY 

4*K SPECTRUM fS SO 
TEMPLE OF VRAM 

«K SPECTRUM fSM 



THE KET 
TRILOGY 

MOUNTAINS OF KET 
"A professional gam** in 
a compctniv* genrri 
espKMtfy rt you wenl value 

■kmwv.i can Nhjm-, 
recommend th* adventure 
HCW REVIEW 

TEMPLE OF VRAN 
NEW An even gr aatrtt 
Gheftenge Ju#| reined 




iiftaa 



THE HIGHLY 
ACCLAIMED GAME OF 
ECONOMIC SURVIVAL 
THE BRITISH ECONOMY WITH YOU 
AT THE CONTROLS' HOW MANY 
YEARS WILL YOU LAST' 



* b STAR RATING HCW 31 I 84 * 



BBC B E6 50 

SPECTRUM ArlKfS GO 




MILLIONAIRE 

From a small humble home to a 
magnificent estate'' Take on one of 
htes little challenges & become a 
millionaire 1 Start up a Software Co, 
Buy, sell, Advertise. Deal with 
Honest Harry, Full Screen Graphic 
Representation of your current 
residence. 4 many other features A 
compulsive game That grips you 

SPECTRUM 48K C5.50 




OUR PROGRAMS ARE AVAILABLE FROM ALL LEADING 
DEALERS NATIONWIDE In case of difficulty please use ih* coupon 
below 



ORDER FORM 



tend ma (he liIlM at 
<n<i<cdied by Hi dan pent I 
■nctou cheque P O t» T 
of dst>r my Acceii Vim Account 



No 



I I 1 1 I I I 



41k «,P|iLinuw 

rswi*CM 

t"i*' O 

MOUNTAINS Of M'Q 
TtMmi Of vAAftQ 
l*M D 
Mil l.QNAIHl D 



UMWDItOm 

«« rt« 

WIA1 O 



HCilfHllI 
If so 
•KM D 
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Name . 
Address 

fjr^NTCv£) 



SNCENTFVE SOFTWARE LTD. 54 London Street. 
Read-ng RG1 4SO Tel: Reading f 0734 1 MM 6 78 
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GET THE RIGHT ANGLE 
ON YOUR SPECTRU 



n*l£»& 5 tut-ri-s. your spectrum into tn* m 

Dads (four mictions and two tire tjuttomi 
ta«*r you goor tne nam^r ^ou turn 

converting n o Y an inqenioui circuit aeMqn otrettu ^S*w™ ut 
Proportionality qi*« va*t ptmnim^ tor more mtV«tin?iam*? 



moM «.otmmtc;at*d qam« 
ana the harder ^ou or*vvt*»* 



• t*en if icHs^th corner witrt its own int*rtat* intlurjeo mthe once 

* ud to eiQht interlaces can tie stacked mto eacn other tof t B 
Simultaneous olayers town 1 B player qame ft Mtafctics at tlQi 

• works witn mo-it aempston compare soUware and *Wftij ; "«** 
programmable adaptor itlCMor iridwtfc* ownew rt worv^ with W 
software 
• Eas* to program even tor proportional qames 
. m the shops soon Now available o* man telephone oroer at 



TRICKSTICK 



The revolution that 
Runs Rings round 
ordinary joystick 








.* .win v' Ml VI • 

n\m*i Psuy-', mi '.*i,"Thi-n 1 

[}»!!«- •'. iSWtt'4 W<l*n^T\t '.iW^TTw X^\t\ TH»T\-, 
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£fc\f OHO HOWXOHS 

SasoanBHwa 
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SPBO EST 50 ipi*>as« ip«if v wnteh issue) . 
48 S0«JRTHEM.9S 



Beyond Horizons C A, SO 



prog rammaOi« interface ElOfwtwTrtcitstlc hi 

postage CO, *5 

^^ "^ I enclose cheque POfor 



Mv Access visa number is 



0.13 
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Name _ 
Address. 



lait London Aobotict Ltd . 
cm n. to mi jut*n Doc*. 
London fi6 

1* Hour uc«i and Vlu 
ora*rlrtfl 01 *7« «S6 



EAST LONDON 

Minir. 



UPGRADE YOUR ZX SPECTRUM NOW! 



Th« "CHEETAH" 32K Rampack simply plugs into the user port at the rear of 
your computer and increases the memory instantly to 48K. 

• Fully compatible with all accessories via rear edge connector. 

• No need to open computer and invalidate guarantee. 

• Why send your computer away and wait weeks for upgrade. 

• Fully cased, tested and guaranteed. 

Why wait any longer? 

ONLY £39.95 inc. VAT and p&p 




NOW MAKE YOUR SPECTRUM AND 

ZX81 TALK! 

The CHEETAH 'Sweet Talker' just plugs into the back of the computer using 
the existing power supply. Based on an allophone system you can easily 
program any word, sentence or phrase, Fully cased, tested, guaranteed and 
compatible with all accessories via rear edge connectors. Complete with 
demonstration cassette and full instructions. No more lonely nights! 

Simply incredible at £29-75 

Also available: 

1 6 K Rampack for ZX81 £19.75 64 K Rampack for 2X81 . £44.75 

Prices include VAT, Postage and Packing. Delivery normally 14 days. Export orders 

at no extra cost Dealer enquiries welcome. 

Send cheque/PO now to- 

CHEETAH MARKETING LIMITED 

Dept YS1 , 24 Ray Street, London EC 1 Tel: 01 -278 6954 

Please quoie when ordering whether Spectrum ' ZX ,v ■" 

32K Rampack and Sweet Talker available from larger branches of 




Computers for All dealers. 



JohnMenzies 



and WHSMITH $ 
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Although somewhat diverted by the oft-misleading use of the 

word 'standard', especially when applied to RS232 
interfaces, tan Beards more presents two programming tips 

from YS readers. 



In olden days, standards were things 
thai could be trusted and relied upon. 
Now they tarnish and crumble in our 
brave new world, But surely. I 
thought* computer standards still 
stood erect and intact? Why, only the 
other day. I'd been ruminating on the 
RS232 and all the exciting 
peripherals you could hang on it. 

I decided to carry on thinking but 
now, several days older, sadder and 
wiser, all I can do is sit and reflect on 
the time spent trying (o sort out the 
chaos, Let me quote from the pro- 
visional manual of the QL: 

' Unfortunately, the RS232 'standard' 
shows itself in a large number of dif- 
ferent forms on different equipment, 
and it can be a tedious job, even for an 
expert, to connect Uigether for the first 
time two pieces of supposedly standard 
R5232 equipment . . . 



with Uncle Sir Clive not the least 
among them, have taken far greater 
liberties and given far less rope. With 
22 free lines to play around with, 
chaos can and has ensued, 

Naturally, the first thing to go was 
the big (and expensive) EIA. Why 
pay for something that size when 
you're only going to use five lines? 
That's why the RS232 can now be 
seen masquerading as a 12-line edge 
connector, various types of DIN soc- 
ket and {the type most likely to be 
known to Spectrum owners) the 9 -pin 
'Joystick -type port. It's quite possible 
to get two RS232s with the same con- 
nector, but wired with different lines 
— or equally the same lines wired to 
different connectors. 

There are two aspects to the 
RS232, each of which causes prob- 
lems The first lies with voltage, and 
the second with the lines carried (or 



perhaps one should say 'the optional 
Now they tell me! If you're thinking of lines implemented' }. The problems of 
rushing out to buy an RS232 for your voltage are potentially the more 



Spectrum, then just a word or two in 
your shell- likes. Be careful, especially 
if you're just Looking for a general pur- 
pose interface, and have no specific 
task in mind. However versatile and 
useful it may seem, the plain fact is 
that connecting your RS232 interface 
to the RS232 interface on a peripheral 
may be as difficult as trying to plug a 
three-pinner into a light socket* On 
the other hand, maybe you get a kick 
out of re- wiring connectors. Worst, of 
course, is the damage you can cause 
to equipment. So, care is clearly 
necessary, but what specifically is it 
that we have to be so careful 
about . . . what are the problems? 

TOO WIDE A SCOPE? 

First, the theory. The RS232 is a 25- 
line standard based on the 25 -line l>- 
socket or EIA. Unfortunately, only 
three of the 25 lines were defined. 
These are RX Receive Data. TX 
Transmit Data and GND (a common 
ground line). The real problems start 
just about here. Though 25 lines were 
made available, with only three 
specified, the scope for 'flexibility' is 
enormous. Computer manufacturers. 



damaging so we'll take a look at them 
first 



Paradoxically, the RS232c comes 
the nearest to being the true standard 
tt can carry plus and minus I2v and 
thus is usable with a standard modem. 
However, like everything else we've 
been looking at, even this is not exac- 
tly standard; most modems can work 
on9vor even less. 

Next something that can really 
cause problems. Another variety of 
the RS232 is the interface that can 
only cany 5v and Ov; here its use is 
therefore limiled to TTL applications. 
Of course, that's fine if you have a 
special TTL- type interface on your 
modem or printer. On the other hand, 
it doesn't take too much to imagine 
what happens if you get this little 
detail wrong. It's not a pretty sight to 
see 1 2v or even 9v passing through a 
low- power TTL board; it adds a new 
meaning to frying chips, and if the 
positive voltage don't gel em, then 
rest assured that the merest hint of a 
negative voltage will! 

More recendy a compromise has 
appeared — the RS423 which is rated 
at plus or minus 5 v. indeed A com has 
been busy telling us how good it is, 
and up to a point the sentiments are 
right. But do we really need another 
standard of a standard. And if you are 
going to have +5v, why not have the 
-H2v thafs more commonly used? 
(Answer because the computer 
power supply is no* up to it — 
therefore, the solution is to invent a 
new standard that fits the 
restrictions. ) 

AREYOU RECEIVING? 

So that's got the voltage out of the 
way — now let's see what signals 
need carrying. As usual, a certain 
amount depends on the use you want 



A PEEK IN TIME 



A letter from Mr L E Mada reveals a 
much neater way of PEEKing the 
two-byte system variables. Instead 
of using the traditional form shown 
in the manual, ie. PEEK n+1 
•256*PEEK (n+I ). he suggests you 
try the following — namely, PEEK 
n+l*256+PEEK r>. It's slightly 
easier to type in and takes up two 
less bytes of precious memory. Mr 
Mada goes on to say that his way of 
doing things can really speed up a 
routine's operation. 

In the accompanying listing, there 
are two routines — the first utilising 
Mr Mada's ideas and the second 
following Sinclair Research's sug- 
gestions. Using wrist-watch timing, 
Mr Mada reckons the first routine 
runs about a second faster. (Type 
RUN to access the first routine and 
RUN 16 for the second.) 



S FOR »=1 TO 1000 

10 riiHI AT 10.10- PEEK 

23731.256+PEEI 23730 I 
U NEXT I 
15 STOP 

18 FOR 1=1 T0 1DOO 
20 PRINT AT 10 10 PEEK 

«73Q+25fi.PEE*|2373IJ : -";l 
HIST* I 



In fact, I make it about six tenths of a 
second faster, but — never mind — 
this is just the sort of feedback I'm 
after Unfortunately, in this particular 
case the effee* is slightly muted be- 
cause it's quite possible to use the 
Sinclair Research form without the 
brackets, thus removing the main 
advantage (that is, being less fiddly to 
key in). Nevertheless, thank you for 
writing* 



29 







iiiijiiiiiiiiiiiiiiii 

II II >MI 




WANTED! PROGRAMMERS WITH IDEAS! 



Artie Computing, the makers 
of Gobbleman, Galax ions 
Ship of Doom. Combat Zone. 
Voice Chess one) mony other 
bestselting home computer 
games ore looking tor 
programmers with bright 
ideos! 

Have/ you got the game of 
the decade locked away 
I nil da your head? 

Could you invent another 
Pac.Man? Or the 1980 s 
answer to Space Invaders? 

If you can devise new gomes 
and write them into workable 



programs for a wide range of 
home computers then you 
could be the person we're 
looking for. 

££££££§ for Program*! 

Artie will purchase your new 
programs as well as 
guarantee high royalties on 
all subsequent sales. If the 
gome you devise is even 
moderately successful this 
could mean considerable 
earnings for you. 

Unlimited technical support! 
It we think your ideas hove 



potential we will provide you 
with full technical support — 
all the hardware you need 
assistance with program 
development and advice on 
how to create even more 
popular programmes. 

All negotiations in strictest 
confidence. Please write to 
Managing Director. 

Artie Computing Limited 
396 James Reek in Avenue. 
Hull. North Humberside 
HU80JA. 






ROB 



to make of your interface: and keep in 
mind too that the TX Transmit Data 
signal at one end needs to be linked 
with the RX Receive Data at the 
other. Other than the three specified 
signals the most common (and useful) 
additional ones are: 

RTS Request Tu Send 

CTS : Clear To Send (on Interface 

H 

DTR : Data Terminal Ready (an 

Interface i) 

CD; Carrier Detect 

If the bulk of these signals are available, 
then usually any missing can be re- 
routed to a spare existing one, via soft- 
wane. 

So where does this leave the Spec- 
trum owner'' Well, if you're seriously 
considering buying an RS232 as a 
universal panacea, then I know just the 
right man in a little white coat for you to 
see! Exaggeration, of course, but I hope 
thai ai least you'll have some under- 
standing of the situation — and the 
problems. 

But — a thought — why should any- 
one go out and buy Joe Bloggs" RS2 32 , 
when purchasing an Interface I com- 
plete with RS232 is at last beginning to 
appear as a credible alternative. It's 
true! I fail to see one single major ad van- 
cage of the RS232 over the Centronics. 
The interface I can send and receive 
data, and it's a two-way interface . . . 
except, wait a minute, there have been 
some obscure exceptions that only 
work in one direction but still call them- 
selves R5232- Uh-huh, you've guessed 
il Interface I just happens to be one of 
these obscure exceptions! 

THE SOFT SOLUTION 

The RS232 on the Interface 1 is realty 
only of use as a printer interface, where 
data is sent in just one direction. But, 
have you seen the price of RS232 
boards for the common Seikosha and 
Epson printers? Change printer manu- 
facturer and you have to buy a new 
board. So why not get a Centronics 
interface instead, usable on all the com- 
mon printers and probably cheaper into 
the bargain! 

In theory, there is a glimmer of hope 
with this problem. The fault lies in the 
fact that much of the work of the Sinclair 
RS232 is done by software, and the 
problems lie with the DTR line. If this 
line is high then it will transmit data; if 
it's low then it stops the interface dead, 
effectively disabling it. At present, I'm 
looking for ideas of a way round this — 
in theory, anything in software can be 
changed, even if the software is in 
ROM. 

Then again, some of you Spectro- 
genii might want to get clever and try re- 
wiring the plug and Socket so the 
computer thinks thai DTR means an 
incoming signal. That's not bad be- 
cause it will allow a signal into the com- 
puter when DTR is T. You'll not be 
able to do anything else with it, but 



JUST LIKE AUNTIE 

■aaMaaaaaaaaaaaaaaaaaiaai 



Mr K Cooper has come up with some- 
thing for all you structure freaks. It's a 
way of simulating the BBC M 
{ Who he? Ed ) PROC and ENDPROC 
commands. Apparently the idea is not 
exactly new, just hardly ever seen. 

All it entails is assigning a variable 
name to a number — a number that's 
used as the line number of a GO SUB 
routine. In this simple demonstration 
program, the routines are called DIS- 
PLAY and column II {or perhaps I 
should say the PROCedures are called 
DISPLAY and column II). 

Mr Cooper add* thai white he does 
not particularly go in Tor structures in a 
big way. it was useful in de-bugging his 
demo program, I n the listing he sent in 
lines 30 and 60 had been transposed. 

Although not wishing this page to 
become embroiled in an argument for 
or against structuralism, it is interest- 
ing to ponder on the number of Spec 
tram owners who might find problems 



if they upgrade to the QL, which pro- 
bably has more structure forms that 
the BBC Micro! 
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RSH 
LEI 
LET 
FOR 
LET 
LET 
REfl 
REM 
h£H 

14 IHEH PUIH1 b| 
QO SUfl DISPLAY 
MEil b 
STOP 

ftEM . *olii«wi:. 

REM 

I* hi". IICH bO 6tU' cfjiuM.ti 
IF (i< 14 IHCH t 
LET •-*<• I 

RCTURM 

DISPLAY cotunnll 
PRINT AT . , lii' i 

LET K"W*t 
HE TURN 



never mind. The real fun takes place 
when at the end of the data, the DTR 
will go low; this time effectively disab- 
ling such insignificant items as key- 
board scan and display. On the sup- 
position that a computer with a blank 
screen and dead keyboard is not quite 
what the doctor ordered, let's see if 
there's another way around the 
problem. 

A gentleman to the last, I will allow 
Sinclair Research to make the final 
example of the problems created by the 
confusions of this standard. The 
RS232cs on the QL appear far superior 
and, having their own control chip, 
should allow full duplexing And, in an 
effort to make the interfaces compatible 
with as many others as possible, they 
are configured in opposite ways. Thus. 
Ser 1 looks very like I/F 1 , and so does 
Ser 2 except that it's configured back- 
wards. This harks back to what I men- 



tioned earlier about re- wiring the Inter- 
face 1*1 RS232. In this configuration. 
TX Transmit Data becomes an Input 
command because transmit now means 
putting in; while RX Receive Data, of 
course, means the opposite. Thus, when 
you are receiving data, we are putting it 
out Of course, in this situation Receive 
Data < out) could now be connected to 
Receive Data proper because the same 
now means the opposite; and in the 
same way TX meaning RX can be con- 
nected to TX that actually means TX 
— if you get my meaning! 



if you've any problems with hardware 
or software on the Spectrum, or you 
', just nvmi the space to air your 
I programming genius, drop a line to 
Ian Beardsmore, Your Spectrum, 1 4 
Rathbone Place. London Wl P 1 DE 
Any feedback would be welcome — 
come on, let's hear front yotd 



r 




fas is Jamie s first floppy, that "s Attson $ first printout md 
hate's Alex m his ftrst User Group 
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ADVERTISEMENT 




SOFTWARE 

Fantasy Software, Fauconberg Lodge, 27A. St G eorge's Road, Cheltenham. Glos GL50 3DT 

NEWSLETTER No.1 



PAUL'S BIT 



Vfefl here it is! The long awaited newsletter Mostd you should have abeady received a copy 
of your copy of our newsletter via your trusty postman However we have decided to pnnt a 
newsletter In the pages of YOUR SPECTRUM on a regular base Members wilt still receive the 
occasional letter or so in the post from trrve to tme. Well m case you're wondering what we've 
been up to this past couple of months, we haw been working flat out on our new game "BEAKY 
AND THE EGGSNATCHERS' to be released shortly on the 48K Spectrum and also the 
Commodore 64, 1 can remember in the last newsletter telling you that you were going to like "THE 
PYRAMID" and it appears from the success ot the game that I was right I now find myself n a 
stfmlarposftionwith BEjfiKY AND THE EGGSNATCBERS ". Having seen the game develop screen 
by screen m the skillful hands of Bob Hamilton., the pure attention to detail on graphics, the 
humourous game plan and excellent ptayablity adds up to a thoroughly recommended game, I will 
send you all the detads by post as soon as the the game rs finished 

We have some exerting things planned for September with ftamesdestj^ already underway 
We are hoping to gel the official licence to produce a game on a very wiH known theme -enough 
said eh! 

Anyone wishing to jom the Micro Oub complete the form below and return to us at the 
address shown 

A short note on high score entries - anyone who fate to quote their membership number and 
code will not be entered into the office computer and hence you run Ihe nsk of being deleted 1 
Please port your codes cteafry because if they can't be read they cant be venf^rf your name «s 
missing from our high score lists this is probably why 

QUICK QUIZ by P*ul 

What was the Nghest position obtained by "TH E PY RAMIO" m ttwWHSMlW chart recently' 
First 10 correct enirws receive a free copy of "BEAKY AND THE EGGSNATCHERS" on 

release Entries on a postcard please and quoting membership number' 



BOB'S BIT 



FirsttylwouWItetotatethsopporturirtyto 
receded ance the release of 'The Pyramrf* bach n October I must aprJofBse for not being abfc> I 
answ« al your letiers persoraly IM Tm a*^ the she^ 
software wrttenf) They are however very much appreciated 

lb put an end to much tumour and speculation my latest game wi not feature ZJggy {sorry fans, 
but hes having a very wet earned rest until later r the year) but cu new star. Beaky who lm sure you wi 
love even more than Zggy 

Beaky and the Eggsnattbers has taken a long bme to develop and I hope you wi find it as 
en^aWearrfchalengjr^toplayaslroirtlittowrite J'm too modesilo say rnirh about it (that is RiJIs 
department) except that I thjnk youl reafy enjoy the graphics and fcid it ^ as addefwe as ~lhe 
FyfamKT 

It seems that completing Doomsday Castle is pnTirrig ^ tomiidabie task yvith orty 5 people on 
record as having successfully saved the Unveme from the evJ Scarthax and escaped to pn the rai of 
IwrtEr Q»igratLiafirjns to ftjssrf Cape! *^ 

week! ThePyiamdrunber puzzle s also pravf^farmxlable The rwo ISO cash pnzss 
be *cn so go and get puoIml 

Finaly you carite* your ComrrKidoreownrigtner^ 
as wei, w<th no less than 120 different akens and many w*thrteleBnce-getthemtpbuyitsoyrjucan 
hsvtsgot 
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MR WMEffEVI Wl 

THE TOWER OF 





Towering above competitive add-on units for the 

Spectrum, the Basicare system offers a wealth of new 

applications for the 'professional' user. SQ Factor finds 

out whether the system measures up . . . 



The early adverts for the mould- 
breaking ZX8I suggested that the 
Cambridge miniscuk miracle was cap- 
able of controlling a power station. 
While others choked, turned purple, or 
rolled c hottling in the aisles between the 
card sorters of their doomed main- 
frames, Basicare quietly designed a 



powerhouse that the ZX8 1 could run — 
a modular one. limited only by the 
height of your ceilings. And now it's 
available for the Spectrum. 

The ceiling height is significant be- 
cause the expansion modules stack 
neatly on top of each other, and because 
the accompanying literature gives several 



different figures for the maximum 
memory that can be added to your Z X . 
ranging from 256K to a gigabyte (this 
I a st from a reprint of a re v iew by anoi her 
magazine and hence, highly suspect). 
At just under an inch and 64 K per mod- 
ule, a one megabyte memory will stand 
about a foot and a half high, counting the 
two modules needed for interface and 
paging. Personally. I'd stop there, but a 
real maniac with six feet of clearance 
between desk and cei 1 1 ng. or who is w i 1 l- 
ing to compute in a stairwell will be 
pleased to know thai the Basicare 
documentation definitely says that four 
megabytes of address space is possible. 
Not all of this is available for RAM. 
however, as the paging system devotes 
some areas to other uses. 

N on- maniacs who have not yet left us 
may well be more interested in these 
other options: such as the eight-channel 
A/D converter; the non- volatile, auto- 
start CMOS memory module; Cen- 
tronics interface: E PROM module; and 
more. There are even hints of a 16-bit 
add-on processor to come, but at that 
point you'd probably sling out the origin al 
computer as a drag on the system, and 
run the expansion on its own! 



READ WHAT'S WRIT 

Us aged duffers, hands crippled with 
solder bums and minds cluttered with 
the characteristics of thermionic valves, 
nevertheless possess one clear advan- 
tage over most whizzkids when it comes 
to coping with new toys. Endless and 
repeated experience has taught us to 
read the instructions before doing any- 
thing else. Basicare* s literature is nos- 
talgia reborn. E love it. Phrases tike 
"Connections to the aluminium strips 
can be made with small crocodile clips" 
brings small crocodile tears to my eyes. 
Before computers became consumer 
products we enthusiasts drooled for 
hours over documents like these in 
search of enlightenment. It does even- 
tually come, provided you are sufflcien 
tly enthusiastic, The information is all 
there, but it's not too well presented. 

What you get is a flock of photo- 
copied "technical sheets', the mix de- 
pending on which modules you have 
acquired. Most of them were originally 
written from the ZX8 1 and are accom- 
panied by an update sheet for the Spec- 
trum, to be read in conjunction. The 
business of memory paging, without 
which no eight-bit micro can address 
more than 64K, is not beyond the 
understanding of anyone — but it's 
beyond the patience of lots of people, I 
reckon, especially if they have to work 
from this documentation. Some of the 
confusion arises from uncertainty about 
whether the piece of paper you're read- 
ing is meant to apply to the Spectrum or 
the ZX81 or both, particularly where 
addresses are concerned. These and 
other numbers are also given sometimes 
in Hex and sometimes in decimal, with 
no indication of which is which. How- 
ever, most of the complexity is in the 
concept itself and. therefore, these pro- 
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ducts should be regarded as not for 
beginners, unless the beginner is deter 
mined to become an expert the hard 
way 

GOING ORGANIC 

The Organic Bus' is a marvel of tidi- 
ness compared to the breadboard tangle 
that this sort of equipment usually 



results in. Stacking the modules chains 
ihem onto the bus via a 64-way plug/ 
socket out of the top and bottom of each 
module. Once plugged together, they 
stay put very firmly and the stack can be 
handled as a unit. 

AM the modules have pins sticking 
out the back which are used for various 
purposes. On the memory modules, 
pins arc linked together to select appro- 



priate positions in the memory maps, 
while the in/ out modules also use them 
for guess what' Linking clips are sup- 
plied, placed in get-you-going* posi- 
tions. The Centronics port has a proper 
26-pin connector with grips 

The edge connector that plugs into 
the Spectrum has something of a home- 
made look, being held together mostly 
by a large dollop of cold -pour rubber 



r 



THE BASICARE SYSTEM DISASSE 



FOUNDATION MODULE 



Persona SP 

This is the main module 
whereupon all others are 
Hacked — the foundation of 
the tower block. By itself, it 
does nothing 1 is function is to 
provide a buffered 64- way 
bus. regulated power supply 
(using the unregulated power 
from the Spectrum's supj 
via the edge connector), and 
various decoding and paging 
signals, for the other modules. 

The buffering is a good idea 
from a safety point of view. I 
accidentally plugged the 
expansion into my 48 K 
Spectrum without having 
previously made an essential 
modification to the innards (of 
the Spectrum) and got away 
w ith having two different lots 
of memory chips trying to 
control the data bus at the 
same time, Not 
recommended, hut not a 
disaster either. 

The 16K Spectrum mates 
up to the Basic are system with 
no hardware mods but the 48K 
version has to have a 
connection made internally 
between one pin of a decoder 
chip and the edge connector. 
The purpose of this is to turn 
off the top 32K of memory 
whenever the Persona is 
attached. Unfortunately, this 
part of the memory can not be 
used with the Battcare system: 
it does seem a little odd to start 
an expansion by removing 
'OKnTRAM and then 
presumably replacing it 
externally, and this feature will 
make the system rather leu 
attractive to users of the larger 
model. 

The Persona can power up 
to five modules, using the 
power pinched from the 
Spectrum supply. Larger 
expansions will require an 
additional power pack to be 
attached to the Persona. 



CONTROL MODULE 



Pencon A 

Contro l app lications requiring 
a lot of TTL in/out can be 
implemented with this module, 
or for heavier use, the 



buffered version. Pencon B. 
There are three eight- bit poet* 
which can be either input at 

output at >our Option, Riving 
24 in/out line* 1 1 you want 
any more, you just slap on 



another module, up to a limit 
of perhaps four, Well, at least 
four, say. ft would seem that 
more might possibly be 
managed using paging, which 
requires a Minim ap module. 



The technical sheets on this 
one are technical indeed 

Suflu that the 

inputs and outputs are low 
power Scholtky TTL 
equivalent (can't be bad), and 



HOW BASICARE 
STACKS UP 




/ TOOLKIT 



PflOYIutS IK Of UTILITIES IN 

t PHD M: RDM 



£22.20 \ 



/ PEHICOMC 



i 



izn. 



DRIVES AH BO COLUMN PRINTEi 

WITH A CENTRONICS INTERFACE 



/ SONUS 



i 



£41.75 \ 
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ATHHEE-HDICE SYNTHESISER AND 
SMJHDGlNLHAlOM 



/ PROM 



I I I I 



£30.15 \ 



FOR NON-YOLATliE STOOGE OF 
PROGRAMS AND DATA 



/ PEWCONA 



£48.00 \ 
t 1 I I T 
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£27.90 \ 

t I I I 1 1 



PROVIDES 24 LINES OF INPUT/ 

GUT PUT 



UNKA 



EIGHT CHANNEL ANALOG TO 
DIGITAL C0MERT0R 



£40.00 \ 
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/ RAM 08 ALLOWS 8KDF ADD-ON MEMORY £24.50 \ 
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/ RAM 16 ALLOWS 1 6K OF AOD-ONMENOflr £26.75 \ 

t ~~ 

ALLOWS C4K OF ADD-ON MEMORY £76.25 \ 

t i I I I I 1 i 



/ RAM 64 



/ PERSONA SP 



ALLOWS TOLI TO CONNECT ANT 
BASICARE UNIT TO TOUR SYSTEM 
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£45.00 \ 
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compound; but ii is serviceable. 

Further Spectrum add-ons a/e not 
catered for, as there's no carry- through 
of the edge connector, However, Basi- 
care saysthe system is completely com- 
patible with the Microdrive, and it did 
indeed work with ours. The two would 
seem to be good companions, with the 
Network and RS232 of (he Microdrive 
filling a gap in Basicarc's range. 



I asked whetherthe Prism VTX5000 
Prcstcl adapter was compatible but 
Basic are has yet to investigate the idea, 
and I am loo chicken to just plug it all 
together and see if it metis. For the 
moment I access Prcstcl with an un- 
adorned Spectrum plus VTX5QG0, 

Two further modules which we did 
not review are Sonus, a three-channel 
sound generator, and Toolkit, which 



can house 8K of your own utilities in ^J 
E PROM. Other developments are pro^ p|E| 
mised for the future, 

OVERALL 

What we have here is a failure to com 
municaie. The Basicare gear is tidy, 
powerful, robust and complex. It can 
give Sinclair users access to advance 



MBLED BEmRE YOUR VERY EYES 




that up to 2mA can be had on 
output for driving a transistor, 
LEP, or whatever if you don't 
mind the voltage dropping 
below TTL levels, A few 
circuit examples are included 
lo get you started, driving 
relays or the like. There is 
even i fairly ambitious project 
for mix ing yourself a 
membrane keyboard out of 
kitchen foil and Se I lot ape (plus 
small crocodile clips* this is 
the kind of experiment that I 
prefer to conduct men tally, a. 
U Einstein, but it would not be 
out of place i n a c lass room 

From the computer end, the 
porn appear as simple 
memory locations and are 
accessed by PEEKs and 
POKEf- Complexity appears 
in the shape of the control port 
which is used to set the others 
to input, output or modes 
beyond, strobing and even bi- 
directional modes being 
available with a reduction in 
the number of lines, At this 
point I moved on to . . . 



CENTRONICS MODULE 



Pericon C 

This is the Centronics 
interface module for use 
primarily with proper size 
printers. I was unable to test n 
as I have no Centronics 
equipment about the place 
(we're RS2J2, we are). 
However. I'm forced to 
recommend it anyway, as 
you'll be unable to use the 
cheap and cheerful Sinclair 
printer with any of this gear 
Nothing exotic like the clash 
of mismatched memory maps, 
merely the fact that die 
Persona module does not have 
a carry- through edge 
connector for the attachmem 
of further Sinclair stuff: also, 
the one on the Sinclair printer, 
which does allow chaining is 
not the full width, so the 
Persona can't plug into it. 
Right daft, but who to blame? 
Both companies Seem to have 
goofed here. You won't be able 
to fit your joystick, either. 

You get a cassette with the 
Pericolic which when loaded 
allows you to specify width 
(maximum SO columns) and 
lines per page (maximum 60 
lines ] and then sets up a 



machine code driver to run the 
Centronics printer directly 
from LUST and LPRJNT 
This driver is placed at 
address 32300 decimal, and I 
have no idea if it can be moved 
as the cassette seems to 
supplant any technical sheet 
concerned with this module, 
and there arc no REMs in the 
program. I would have thought 
this was an ideal candidate for 
inclusion in the non volatile 
memory of the Autostart 
Drom. As it stands it would 
seem to Limit one to a 1 6K 
Basic program, however much 
more memory you might have. 
( See also the RAM section on 
this point 1 

whatever niggles a 
conscientious (or contentious) 
reviewer might feel the need to 
grub up. real black-on-white 
listings instead of the standard 
'silver streak' are a heartfelt 
need long denied to magazine 
editors and the like, and any 
piece of kit that can bring 
about this Jerusalem cannot be 
decried 



ANALOG MODULE 



Link A 



Eight channels of analog input 
can be handled by this module, 
and you can. again, have up to 
four modules at least. The 
analog voltages must be 
between zero and plus five 
volts, and while a simple 
resistive divider will bring 
larger voltages into the 
module's range, other 
techniques are recommended 
for accuracy and safety Tn 
particular, the inputs must 
never be allowed 10 go 
negative or over five volts. 
This is not a problem with 
resistive probes such as 
thermistors or strain gauges, 
but if you're ih inking of 
spectro- analysing your Hi-Fi 
then it's a point to watch. 

Unfortunately, what seems 
to be a diagram of a 
ratiometric input arrangement 
in the tech* sheet only had the 
labels printed, with the 
drawing itself left out, I would 
expect that anyone having a 
use for this module would 
probably already be familiar 
with instrumentation 



electronics, buffer amps and 
the like, so maybe it doesn't 
matter. 

The computer reads the 
module with PEEKs and 
selects the required input with 
POKE*. Accuracy is stated to 
be one bit, working out to 0.4 
per cent, which is better than 
any probe is likely to give. 
This one would seem to be 
suited to genuine scientific 
monitoring purposes 



FUNCTIONS MODULE 



Autostart 



This is the point where the 
Basicare system came alive for 
me. Not only does this module 
give you up to 8K of non- 
volatile memory for your own 
routines, but it can actually cut 
out the Spectrum ROM at 
power up. run its own 
in in Jib sal ion routine, and leave 
you with a bunch of extra 
inte mi pt dn ven f unct h ms 1 1 
came supplied wnh resident 
software providing an auto- 
number routine for Basic lines, 
a machine code reset (derived 
from Toni Baker's article in 
YS issue one), and a routine to 
read the Clock module in a 
convenient way. I've added 
my own bit of code to give an 
instant reference "free 
memory' function (sec 
Listing 1 ) just to show that 
anyone who wants 10 rewrite 
Sinclair's operating system 
can do it with this module 

However. I must confess 
(having gone on a bit about us 
old hands always reading the 
instructions) that 1 switched 
off the write protection before 
] knew what I was doing, and 
somehow wiped the supplied 
program. Basicare kindly sent 
me a cassette with which to 
restore the code, if not my 
applomb As to why it wiped, 
either I was reading (he wrong 
piece of paper {there were 
three lots for this module), or t 
was attempting to alter code 
uhich was actually running at 
the time, once every interrupt; 
on the other hand, just 
possibly my 'reviewer mode' 
simulation of the new user, a 
necessary ability for an article 



like this, is more advanced 
(read 'naive' ) than J thought 

The module is supplied with 
internal sockets for four 
CMOS 2 K RAM chips, but 
you needn't pay for more 
memory than you need. Ours 
had 4K fitted and two empty 
sockets Wme protection it 
selected for each chip by its 
Own diddy switch at the back 
of the module, and the 
autostart feature can be 

enabled of disabled by the 
positioning of a link nearby 
The * nte enables should only 
ever be switched on when you 
are entering or LOADtng in 
code, and I would personally 
never touch them without 
SAVEing the relevant section 
of memory to tape first. 

The obvious appeal of 
having your own idiosyncratic 
printer routines, utilities, or 
alternative character sett all 
ready on- board and operative 
at power up needs no further 
elaboration, and makes this 
die most in 1 cresting module in 
the system 

The only snag I found was 
that the autostart routine that 
reads the Clock module places 
the umc and dale info into the 
Basic variable. tS This means 
that a simple PRINT tS 
command will put the time and 
date on the screen. However, 
it also means that a RUN or 
CLEAR command, which 
clears the variables area, 
confuses the interrupt 
routine and drops you into a 
sort of semi -crash. 
Furthermore, LOADing tn a 
Basic program also seems to 
mess up, with the program 
apparently unable lo recognise 
us own variables. But you can 
write a program while the 
feature is active, using tS 10 
PRINT the time if you want, 
without any trouble, so I 
should think the debugging of 
this feature did not progress 
much past the EDIT mode. 
Too bad, baow ta It frill atop 
you using the autostart 
software unless Basicare fit it 

However, I can exclusively 
reveal thai if you POKE 
57866.24. then the tS update 
is bypassed and you don't get 
any more trouble. You don I 
get the time, either 1 there are 
other ways to read the clock h 
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but you can still use the other 
added features, auto- number, 
reset, and my own mem hit 
This POKE replaces a 
conditional relative jump (20 
Hex or 32 decimal) with an 
unconditional one { I 8 Hex), 
so you know how io put it 
hack. Don't forget the write 
enable switches. This dodge is 
not needed unless the cluck 
module is in place, as all it 
does is tell the software that 
there is no clock to read. 



CLOCK MODULE 



Clock 



This is b proper real time clock 
w ith battery back-up and its 
own timing circuitry. It's 
therefore much more accurate 
than the Spectrum's internal 
50-cycle counter, and it 
doesn't lose time during 
BEEP. etc. Besides the time, 
down to tenths of a second, it 
also keeps track of the day, 
day of the week, month and 
year, with the oppnuprisie 
software. A cassette is 
supplied with two programs . 
one to set the clock and one to 
read it 

The internal nicad battery 
will keep the clock going for 
three months on a full charge, 
and it charges automatically 

Our module didn't work at 
first, in fact the whole system 
hung, but it only needed 
setting. We couldn't load the 
vetting program because it 
hung on power- up, as we were 
using the autostart module, 
which accesses the clock every 
SOih of a second — said clock 
being hung up because it 
needed setting. Get the 
picture? No problem at all in 
fact, and a line of text in the 
documentation would have 
saved us having to phone 
Basicare (again) and do our 
increasingly familiar moron 
act. tf it happens to you. just 
ditch the autostart long enough 
to use the setting program. The 
other problem with the 
autostart and clock we have 
already discussed. 



MEMORY MODULE 



RAM 



We got the smaller RAM 
module, the 16K A64K 
version is available, but 
requires paging which would 
require a Minimap module. 
Unless you art prepared to get 
involved in such techniques, 
you're limited to a 1 f>K RAM 



expansion (not counting the 
additional 8 K of the DROMl. 
This would seem to be a 
hangover from the ZX8 1 , 
which had a very different 
memory map to the Spectrum. 

The major limitation here is 
"hat paging is onlv possible 
with a RAMTOPor 32768 or 
lower, which is to say within 
the Spectrum's own on-board 
RAM. You obviously cannot 
page the stack in and out of the 
memory map without giving 
yourself problems! This 
plainly means that the mucho 
memory craziness with which 
we opened this piece applies 
only to machine code 
programs and data that can be 
stored above RAMTOP 
Basic programs longer than the 
normal )6K versions (which 
are really restricted to about 
°K) cannot be run if you are 
going to use paging. 

However, if you eschew 
paging for the duration, you 
can CLEAR to 4B9B3 and still 
have room for the UDGs. In 
fact, the ROM docs ihis 
automatically on power- up. 
You can then write or LOAD 
about 1 5K of Basic. This is 
short or the standard 48K 
machine's capability, and 
you'll not be able to LOAD 
commercial 48K BCtVsre. To 
be fair, that is not what the 
H.isicare system is about, but 
it does seem a little perverse io 
have a Megabyte of memory, 
but still not enough room for 
The Hobbit. 

The reason a further J 6K 
cannot be simply added on top 
is that the last 1 6K of 
addresses is set aside for the 
DROM and in/out modules. 
And that is whut Basicare is 
all about Perhaps th 
way to gel a RAM module to 
sit m that slot. There are. after 
all, scads of pins sticking out 
the backs of all these boxes, 
with which to play all kind 
memory swapping tricks, but [ 
can't find it in the docs, and 
it's beside the point anyway. 
For The liohbit you jus L 
carefully remove the Basicare 
equipment and hide it 
somewhere where it won 'I get 
smashed up by adventure 
loonies. 

If you don't quite see what a 
lot of separate 1 6K pages that 

can't be used for Basic are 
good for. how about storing, 
say. 24 Hi-res screens and 
zapping them into the real 
screen memory in turn to 
produce a second of Disney 
quality animation? That would 
need three 64 K modules. 
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IO CLfcHR 

20 FQh i 
t ,«1 NEJCT 1 

50 DATA *>*:.40,23/, /I ,237,94,.'Ol ,t>.'. 
,7i,237,B6.20l,235,243«24! 
^,56.59 

4<> DATA 9*. 203, 95, 32,31 ,62,191,2 
,31 ,56,24,237, 91 , 101,92*42, 1 -f. - , 

50 DATA 77.203,43,45,205,227,45.62,191 
,219, 254, 31, 48,249, 193, iu?..^.. 41,25 
37 t 77 

60 SAVE "mem 16k "CODE 32334,66 
REM LET on-USR 32334 

SO REM LET O** -32341 

90 REM Delete REM from on* of 
« above to activate! It 

A BASIC program giving Jin interrupt 
dimsn MEM function, m iniw*' t« Torn 
Bake r"» rtqutil for m m*1 hod of Utlrig 
Interrupt 3 on 1 SK machintl. Opaqut, 

ian't ii ? 
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techniques, for specialised applications 
whic h they wou Id be unable to find else- 
where, and ail in an integrated system 
— provided they are able to understand 
how to use it. thai is! What it needs most 
is a complete re- write of the document a- 
tion. with separate versions for ZX8I 
and Spectrum, preferably written by 



someone who doesn't do Hex to decimal 
conversion in their head. 

Anyone who merely wants to bump 
the I6K Speccy up to the full 48K and 
no more, wou Id be we II ad vised to go Tor 
a simpler and cheaper alternative. This 
route is for the user with an application 
in mind, and the ability to implement it 

36 



alone. Commercial programs for the 
Spectrum that use more than 4KK and 
can cope with paging are not noticeably 
available. 

If you want to turn your Spectrum 
into a sophisticated tool you'll find the 
necessary building blocks in this system. 
The rest is up to you. D* 
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NEBULA A mejioHy introduction to a strategy game 1 
48K Spectrum 
£6 S6 be. VAT and P&P 



r i ■ • i 4 | , 



REBEL STAR RAIDERS Can yoo survive the Rebel Star Raiders? 

48K Spectrum 
r9:95inc VAT and P&P 
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war (see section A.). An additional 
tape which contains a further six 
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expand your atlas (see section B. >, 
Alternatively, you can be NERO in 
the FALL OF ROME or Napoleon's 
right-hand man in NAPOLEON'S 
CAMPAIGN in 1813 (see section 
CX Can you survive the War of 
1984 or could you lead your 
marines from island to island 
in the PACIFIC war? (see 
section D.) 
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An amusing divertissement for any known collection of true 
Spectrumists is to enquire innocently whether someone can 

identify a particular ZX model — or ask howA's machine 

differs from that of B. It's a guaranteed crowd-puller! Stephen 

Adams fancies he can supply the answers and, taking the 

Spectrum by the chips, he details the various stages of 

development since its April 1 982 launch. 



After three issues of the ZX Spectrum 
and countless modifications, many of 
you must he wondering just what goes 
on inside thai little box of tricks — and 
just how you're affected by which mode I 
you have. Well, wonder no longer — 
here for your delectation is a compre- 
hensive guide to the Spectrum's innards. 

Perhaps the most obvious distin- 
guishing factor of the Mark I is that it 
sported a grey keyboard The Mark 2s 
and 3s both have a blue background to 
the keys. 

Internally, the issues have been 



muckedaboutabit.BuufordctaiLs check 
the annotated photos for the complete 
picture. Apart from the RAM changes 
and the re-positioning of various major 
components, Sinclair Research made 
their most radical alterations to the 
Spectrum when introducing a redesigned 
PCB and a new ULA to their final 
> ens ion. 

When Sinclair Research began work 
on the issue 3 Spectrum, a tow- powered 
version of the ULA was employed, 
I \ on so. a problem with the Spectrum 
internal power supply is that one of the 



transistors (TR4) (ends to btow up in 
response to sudden voltage fluctuations. 
This results in the loss of the 5 volt and 
+ 1 2 volt supplies to the RAM and the 
appearance of little black squares over 
the screen when switched on. The only 
solution is to change the transistor (of 
course, if the machine is under guarantee, 
then send it back to Sinclat ch) 

The change in ULA on the Mark Is 
also brought to light another problem, 
because some software houses had not 
been following the procedures set out in 
the Spectrum manual. The keyboard 
input port also reads in a value from the 
EAR socket and until now this has been 
Binary I, On Mark 3 Spectrum*, this 
^alue was not maintained because, to 
reduce power consumption, the values 
of the pull-up resistors were altered 

The result is that the f£AR bit now 
floats until the ULA has wanned up. 
and -no value has been given for it by 
Sinclair Research in the manual. Games 
and other software which check the 
whole byte, and not just the keyboard 
hiK, can no longer be used and anyone 
owning a Mark 3 is strongly advised to 
check before handing over the *greenies" 
that any new purchase is not going to 
suffer this problem. 

Halsotumcdout that Mark I'sdesign 
caused problems with the Interface 1 
and thus it* compatibility with the ZX 
Microdrive. A transistor modification 
has had to be made inside the interface 
to cut down the time taJken to switch on 
the unit from power- up D* 









SPECTRUM ISSUE 1 (16K) 



On the 4BK version, you can easily spot the capacitors on the 
RAM board thai turns upside down, just trade and above the 

edge connector These boards were originally flowed try 

Sinclair Research as pan ot a C60 upgrade but because t fas 

meant Spectrum* had to be returned to the factory, lew took 

up the kind offer and the idea was eventuaiy dropped 



The key Hoard data - 
sockets 



The VI strap- 



On the Mark 1 Spetlrums 
to tying the colour back to 
its former glory, you could 

adjust the colour crystal 
frequency — with the hetp 

of a screwdriver and via 

the hole in the underside of 

the machine 



The eokwr controls A problem on the Mark 1 

and 2 Soecimms was lhai as the ULA warmed 

up it caused the sy x pulse to change 

frequency 




The telelent colour straps 
Y VandL 



APRIL 1982 



These IC sockets remained empty on the 1 qK 

version, for the 48K model chips were 

provided to upgrade the on- board memory 



The devices ROM Early 

versions of the Mart! 

Spectrum contained 

EPflOMs which ware very 

thirsty for power lending to 

turn them mtrj radiators 

and cause problems with 

over -he;it<ng These 

E PROM scant* 

recognised by a little 

wmdow' m the lop of the 

BUM 



The keyboard address 
Sockets 



The devices regulator 
TheZ-fiOCPU 



The 'cockroach' IC TINS enlra IC appeared between two pins 

on the ULA and the printed circuit board its job being to stop 

the CPU and the TV interface fighting over the data bus This 

attention was later incorporated into the Mark 2% ULA 
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SPECTRUM ISSUE 2 (48K) 



AUGUST 1982 



The VI D' strap 

The monitor i menace 

•rfnen Sine i a* Research 

once boasted d&.m fact. 

Wiry available on specialty 

Mart ts and 2s 



The Teteie*t colour straps 
v.vandU 



The decoding chips Space rs provided tor these 
dhips Irt tM 1 6K version so I nai other 

manufacturer' 5 chips can be readily inserted 



TheZ-80CPU Nonce ho* 
it has change position from 
Ihe earlier model 




The devices ROM this loo 

has changed position from 

the Mark 1 Spectrum 



A patch was introduced on 

-meNUrtZloccpewrtti 
ULA decoding problems 



The device s regulat w 
Still i*i the same position 
as on the Mart i board 



The colour controls On the Marfc 2 model no 

access was provided tram the bottom of the 

unit — thus lempting frustrated owners io 

break the guarantee m search of the perfect 

screen display 



The HAM chips — this area remains unoccupied on the 1GK version ol the Mark 
2. although it did allow users the option of being able Io insert the chips Bui this 
modrlicaiKm was agam supplied cheaper by Sinclair Research s competitors and 
Ihe price tor the 32* upgrade has now dropped to around C22 lor a Oiv 



SPECTRUM ISSUE 3 (48K) 



JULY 1983 



The Mark 3 now incorporates straps to allow the manufacturers to select 
from three different types of RAM. the original Texas chips became 
unava liable and alternative chips featured different pm layouts lis 

possible therefore, when buying a RAM tot, to find that one of the decoding 
chip's legs rs bent or even soldered Io a different pm 




The colour adjustment 

corntroS and Teiete*! 

colour straps were 

removed on the Mark 3 io 

be replaced by a facility 

wrthm the ULA lo make the 

colour sert -adjusting The 

was import an) because 

one ol the complatois 

about the Mark is and 2s 

was that, however much 

you tweaked around, they 

Simply refused to work 

w'tn some German and 

Japanese TVs 



Bom overheating and voltage variations in the mains 
suppry have landed Io plague the ZX Spectrum Some 

Ot this was cured in part when Sinclair Research 

changed to a new low-powered version ol the ULA for 

ihe Mart 3 



To link the Spectrum io a composite signal monitor tun a lead Io 

the VIDE and volts cormeclioris as shown in the manual — 

preferably via an edge connector The other connections onry owe 

out colour difference signals (BY fl-Y and Y) and not ih* normal 

RGB. for these a special monitor is required 



The heat smH has been 

moved nearer the 

expansion port and, m fad, 

can easay be seen through 

the back of Ihe machine's 

edge connector port 

The device's regulate* hit 

been moved from its former 

position on the Mart 1 and 

2 versions 

The device's ROM 

TheZ-80CPU 



The RAM chips Perhaps the most signrlicani change between rssues was that the 

Mark 3 s printed circuit board was re-designed by computet This 

improvement ted to a reduction in noise But it also drew 

complaints from various software nouses thai, when using 

machine code, they couldn't access the keyboard via I/O 

instructions as last as on the Marti 
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SILVER SOFT/ YOUR SPECTRUM 



Here we are. at it again, giving people will be saving the princely HOW TO ORDER 

somebody else's money away. Not sum of £5 .95! Just fill in carefully the coupon/ 

satisfied with only allowing Artie Her*** the tittes you can choose Token below, and mail with 

in Issue I that ■warm glov, «.rl from: your cheque/postal order 

unselfishness*, now our tight-fisted Orbitor £5,95 (made out to Silversoft Ltd 

oV tart of an editor has actually Ground Attack , , £5.95 p [ ease ) to: 

persuaded those normal Iv quite Mu richer « £5.95 

level-headed people at Silversoft Starship Enterprise £5,95 

to part with the valuable stuff clber R a J ! ! ! ! ! ! \ \ '. \ '. \ '. '. '. iiZs Your Spectrum Token OJfer 2 

That s right, for readers of Your t , lcrmin)|tor . £J 95 J4 Rafhbone Ptacet London 

Spectrum here is the same kind of Brain Dammmgt tS3S Hl p WEt 

lunatic offer as before: anyone Armcgeddon . . £.595 

buying TWO pieces of Silversoft Mission impossible """!" 15.95 

software will get the TH IRD piece Frec's Bee. , £5.95 

absolutely free, gratis and zileho. Robot Riot ♦ . , , . £5.95 

No joke — that means you lucky Sam Spade £5.95 



YOUR SPECTRUM - TOKEN OFFER 

Please rush me the following order for Silversoft software: 

Title 




Price 



1. 
2. 
3. 



*************** 



I KM 



[ enclose the cheque postal order made out to Silversoft Limited for the value of £ 
Please send the Mftware b i 

Same 

Address 

Postcode 

Dau- 
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Campbell system: 



for spectrum 48k 



Can YOUR Database 



Handle This? 



u 



ith 



JSS& 



\ND PRESENTATION ,, ' vr 



PROF [ SNlOWl I II I M \N U.J Ml M. DATA RI.1RM \ M 

ANY ADDRESS I IMS. INVIAIORV. CirSTOMF.R OK l»l RSONNI I Rl ( ()RI)S„, 



IMASTERFILE canl 



Microdrive commands included; 32, 42 or 51 
characters per line!: 2d fields per record; 
Unrestricted number of records; 36 user defined 
Display/Print formats; Fast search & son facilities; 
Around 32K of RAM available for data! 



NOW with IMF-PRINT and MASTERFILE version 09, 




you can format your data for a full width printer! 

Works with most popular printer interfaces I till) variable report widths (over MX) columns) and 
lengths. Powerful numeric editing and column totals. Almost no reduction in space available for 
daUi Many more products available Send \ (/ for details! 

MASTFRFIl.E version 09 £15,00 

MF-PRINT E 6.95 

MASTERFILE with MF PRINT IT 9.95 



ill ' itcLiB br "turn 

rW< l it ami padttjn wttkin I any*- 
< .impbcll Systems 
<Dl'pi.\m 15 Rous Road, iwukhitm Kill, 
I iscs, U/UiHI I ngJntvd HI SfWn 
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DISCOUNT GAMES CLUB 



The most exciting genre selected each month 
for your Spectrum! 

Builds into a challenging and varied collection! 
Satisfaction or your money backl 



Superb FREE arcade-standard game to na\ 

members! 

Many other top tapes at 20% discount! 

Onfy £5,50 par month (plus pfrp}l 



running naw feature*, pmeaing 
tound effects, brilhitnt high 
resolution graphic*, chatlenfjins 
advantura and feat arcade 
action . . . 

These era the qualities our team inki 
among the hundreds of new games now 
available for the Spectrum. Each month we 
will tend you the very beet one of all. a 
efeaafe of to morrow . . . and month by 
month you will build a library of software that 
will Be the envy o> Your friends' 
Included will be spectacular games such as: 

Daath Chaaa by Mlcromacj*: a 
desperate chase through the trees on your 
motorbike; some of the most effective 3D 
action vol 1 0B/48KI 

Scuba Dive by Durrell: the brilliant 
new underwater quest for treasure sharks 
and squids have to be seen fa bo behaved, 
•nd the caverns change each time you playl 
|48iq 

Manic Miner by But) byte: 
penguins, min-ealifig toilets, falling skylgbs 
ate. try ro end your Subterranean quest for 
treasure' (48K] 

Atic Atac by Ultimata: explore 
secret passages and fall through trap doors, 
escape hungry ghoul ■ end vampires, hear ihe 
incredible sound effects a great real- time 
adventure! (48K) 



Arcade action, irres is table adventures, true- 
ro-lif o simulations . . . and due to the savings 
of mail-order, all lor only CfJ.SO per month 
(plus pop) ... MUCK LESS on average than 
vou would pay m the shops' 

Act now for m FREE oimtl 
Aa a new mem bar of tha Discount Games 
Dub, you can choose a superb, exciting 
arcade-standard game ■ ABSOLUTELY FREE' 

Satisfaction guaranteed! 

Aa a member you won't waste money on a 
tape you don't like. If you aren't 100% 
delighted with your game of the month just 
return it within seven days for a prompt 
replacement or refund And of course, you 
can stop collecting at any time. 

20H OFF antra tape el 

Also, you will be entitled to receive our list of 
ova* 300 Spectrum games, s much better 
selection than in mom shops, available lo 
club members at emeting prices: for example 
Chequered Flag (usually £6 95 1 only 
C5.56, Birds end the Sees (usually £5 95, 
only £*76. Alchemist ( usually £S 50) 
only £3.10*1 least 20% off the 
recommended retail price' In fact. If you 
aaa any of your extra gantsi 
offered inywhtri alaa for laee, 
wa"ll refund tha difference! 



How to loin 

Post your coupon today , , . and your first 
game will be on its way to you by return, but 
do it now, don't miss this great offer. 

DISCOUNT GAMES CLUB 
27 Old Gloucester St.. 
London WC1N 3XX 

Please enrol me as a member of tha 
Discount Games Club, ar>d send ma the bast 
game available for the Spectrum, each 
month. As a member I will receive a free 
game end have the chance to purchase a 
wide selection of others at 20% off 
recommended retail price If I em not 
satisfied, I may return my game- of- 1 He- 
month within seven days for replacement or 
refund, and I may stop my subscription at 
any time. I enclose a cheque/ postal order tor 
£6.95 (£5. 50 plus 45p p6p| for my first 
game, 



Spectrum memory sice 

Warne 
Addr»i 



m«M ««? 



* ShM«i •* T H( «ttm. lid R^ m» uiiiia 



r 






rzA\ 



%m 



POSTERN'S ^ 

LATEST CHALLENGE. 

Combining the best of two alien 
worlds on one mind-blowing cassette. 

Cn QCWITHKURRAH 
C./. 9 3 SPEECH 

Postern Ltd, PO box 2, Andoversford, 
Cheltenham, Gloucestershire CL54 ssw 



SPECTRUM 
48K 
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First the bad news — you'll need to do 
some actual thinking if you want to gel 
the full benefit from reading this article. 
But the good news is that it's worth it 
because, once you've 'taught' the Spec- 
trum a new statement, then you'll be 
able to use it in any Basic program you 
care to write. So, lei's move on and look 
at some fundamental concepts. . . 

The first concept is the fact that the 
Interface 1 contains a brand new ROM 
(catted the Shadow ROM} which is 
totally separate from the normal Spec- 
trum ROM. Both ROMs use the same 
addresses, so you can only ever have 
one of them in place al once. The 
Shadow ROM occupies addresses 0000 
to t FFF Hex — so as soon as you start 
using it, every CALL instruction in this 
range will actually CALL « routine in 
the Shadow ROM. not the Spectrum 
ROM, This includes the re- si arts — all 
of the RST instructions do different 
things when the Shadow ROM is in 
place. And here's where the crunch 
comes in: an Extended Basic handling 
routine operates with the Shadow ROM 
in place. 

A machine code routine to cope with 
a new Basic command has to scan 
throu gh such a tine of Bas ic to make su re 
all is well, and then carry out the required 
task. The second fundamental concept 
then is that of the ' current character" in a 
Basic line. The gist of it is that we can 
only check one character at a time 
(although in practice, there are some 
ROM subroutines we can use to speed 
things up) and sothe 'current character" 
is a pointer to the character we are 
currently checking. (This pointer is 
stored as the system variable 
(CH ADD).) 

To avoid all confusion, we'll pre- 
cede alt Shadow ROM addresses with 
the capital letter *X\ So * 1 234' means 
address 1234 in the Spectrum ROM, 
and"X)234'meansaddress 1 234inthe 
Shadow ROM . Because all the re- starts 
are different* it'll be useful to spend 
some time explaining just one of them 
- RST X10. The byte *D7' (meaning 
RST X 1 0) must be followed by two 
bytes of data. These bytes represent an 
address in the Spectrum ROM (that's 
the Spectrum ROM, not the Shadow 
ROM > with , as e v e r , ih e bytes i n re verse 
order. The purpose of this instruction is 
to call a subroutine in the Spectrum 
ROM at the add ress gi ven. So ' D 7 2000' 
- which ts Hex for 'RST X 1 0/0020'- 
a dually means CALL 0020 in the 
Spectrum ROM. This is. of course, very 
handy. 

Let's consider a routine which ex- 
tends Basic, making* U SR' a command 
instead of just a function . Thus, the 
line: 

100 USR4QO00 

is now a valid Basic line. The purpose of 
this Basic line is to call a machine code 
routine (In the above case at address 
40000), but it avoids all that messing 
around with RANDOMIZE USRand 
PRINT USR and soon. Inotherwords, 
the final value of the BC register is 




Stand by to have your mind ever so & tightly blown because, for 

those proud possessors of a ZX interface 1, Toni Baker is 

about to explain the procedure by which new commands can 

be added to the Spectrum vocabulary. 

subroutines in the ROMs. Some of 



'forgotten' at the end of Ihe routine — 
there are no 'side effects' like chang- 
ing the random number seed The 
routine at address 40000 (or 
wherever) must assume thai the Spec 
trum ROM - so in other words my 
USR command is exactly the same as 
the normal USR function. 

The machine code necessary to create 
this new command is very short, and 
may be placed at absolutely any address 
in RAM To activate it. however, you 
must not CALL il in the usual way. 
Instead you must activate it by loading 
the system variable VECTOR (address 
5CB7. or decimal 23735) with the 
address of the label START in my pro- 
gram — that's all you need to do. 

Having typed in the machine code to 
any suitable address ( remembering to 
fill in the address that's labelled SUB 
ADDR in ihe listing, and havmg POKEd 
the system variable VECTOR with the 
address of the label START) you 'I I find 
that BASIC has now been extended. 
Try this Basic program to see: 



10 


'NPUTI 


20 


PAINT X 


30 


IFX=0T«EK USR 3435 


40 GO TO 10 



USR 3435 is the subroutine for CLS in 
the ROM, so you should expect the 
screen to clear every time you input 
zero. Does it work? 

You'll notice that my machine code 
listing contains rather a lot of calls to 



these are important for you to know 
Address X0EF0 is the address you 
have to jump to if the Basic line is not 
recognised. Address X05B7 is a sub- 
rout in e which tests for the end of a Basic 
Line — that is for a colon or a carriage 
return: if this is not found then a syntax 
error results But more importantly, if 
we are only checking the syntax, and not 
actually carrying out the statement, 
then this routine will insert the line intoa 
Basic program if it has a line number — 
or prepare to execute it if not. Control 
will not return from subroutine X05B7 
unless we are actually carrying out the 
statement. Finally, address X05C1 is 
the address you must jump to when all 
the work has been carried out. 

When extending Basic on your own. 
it will be useful to know lots of other sub- 
routine addresses in the Spectrum ROM 
There are too many of them to list here, 
so either to grab hold of a copy of The 
Complete Spectrum ROM Dis- 
assembly by Dr Ian Logan and Dr 
Frank O'Hara or. alternatively, gel in 
touch with the ZX MachineCode Users" 
Club. 37 Stratford Road, Wolverton, 
Milton Keynes. MK 12 5LW. 

Incidentally, there's one nice little 
advantage to using my USR command 
instead of Uncle Cli ve's USR function. 
And that is that with my routine the final 
value of HL' is unimportant, whereas 
Sinclair Research's routine necessi- 
tates that HL' must contain 2758 on 
return, O s 



CODE 


USEMMH 


CIMNERT1 


D71B00 START 


RST XI 0/ 


A*« current character — ie the 




OOia.GET CHAR 


first character in the Basic line 


FECO 


CP"USR" 


is ihis character USfH 


mm 


JPNZX01F0.ERR0R 


Cent rale a syntax error if not 


D72000 


RSTX107 


Look al the next charade* in ihe 




0020,NEXT_CHAR 


line 


B7I11C 


RSTX10/ 


Check for a numeric expression at 




1C82.£XFT_1NUM 


this point Generate a syntax error if 

not. 

Check lor the end of the slaiement 


CII7M 


CALL XG5B7.ST.. END 






Generate a syntax error if not If in 






Edit modi, then exit at 1 his point 


07B9IE 


RST XI 0/ 


Place the result ol the numeric 




1E99,FIND_INT2 


expression in the BC register pair, or 
generate report code B \\ out of 

range. 


IW17777 


LDfSUO AD0RJ.BC 


Store thrs adcVess. 


•7 


RST X 10 




MM SUB A0DR 


DEFS 02 


Call the required subroutine with the 
Spectrum ROM m place 


cscim 


JPX05CUINE_RUN 


End ol the routine 



43 



r 




r 

i 

i 

i 
i 

i 

■ 



WHCCLIE |4&K. Spectrum) 
Ai proud ownwroMh* ultima le racing 
motorbike, you find yourieir in • 
*' range world - ■ world lull □ I double 

decker but** to Imp and wheieivtn 
(he hedgehog* ar* Oul to gel youl 
VOu r a pi I y hop* Of etc ape 41 HO find I h i 
• lutiv* ghcutrider *nd 1h*n beat Him 
in a li(*-or-d**ih race 
100% fn*c Pii ne- code action k ay board 
and |<»y»t(ck options de moon r a 1 1 c n 
mod*, and a rearing graphics combiim 
lei milii WHEE LIE on* of THE gam** 
hM 1994 only E3.B3 



TH£ THAINCAMEi 16 4$h Speclrumi 
The game ihal »t*rti where model 
railways left oH Full oraphlc* featur 
ma (HMngti, goodti mpnti train*.; 
tunnelf ftahons. turntable bonili 
gams*, irate p***anger*, cotlitlont 
derailment*, arid everything els* you d 
eapscl from p m#|or railway' |u*tC5,vS 

an B>c*)l*nt gim ( n-njcn If 
orrpinaAr pelf Pnou0f)f out arid lull at 

action" (5. Uier Hgr 83) 

"Fun. rur*. fun fo pp*y , . 

iMomt Computing Weekly 2 7 9 63) 



CBM 64 and BBC owner* - WHEEUE and THE TRAIN GAME will *oon be ready 
lor your micro* 

nam* marked * ere available from selected branch** of J^' 



■I good computer *hopa everywhere, or by mail order Irem MICROSPHERE 



OMH1CALC J4SK Speilrum.i 
The beat Spectrum spreadsheet you 
can buy Written in machine cod* la 
be faster, to give you more space fgr 

del*, and id include mor* feature*, it 
II guaranteed uncra-ihable Complete 
with comprehensive manual Ce.es 

1 ' It me/* at oar* ma a Placed f Pi* qualm 
a t OMNiCA I C PPi* n «re m ra Pip it* mor* 
Specfrumi m t>f!iC9t 
[Home Cam puling, Weakly 3/6/03, 

EVOLUTION [4BK Sp*Cttum| 
M**l TyranriosaurutRej.Podoplvryi; 
Broniotcuru* and many mor* fate mi 
ling cr*atu'*» Oh I he journey from the 

*tart qI Pit* lr> man S*e 350O million 
year* of evolution compretted inlo 
half an hour Co «5 



Roaebery Hoed London hi 10 1 LA [T*> 01*939411 
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The concepts behind computer-aided design (CAD) end, In 

particular, the delights of three-dimensional plotting, are 

such that they have usually remained the preserve of* big' 

computers. Mathematician and engineer Dam ir Skrgatic sets 

out over this issue and the next to prove that usefulness in this 

area is within the reach of our honest but humble eight-bitters. 

PLOTTING IN 3D/PART ONE 

(RAPHES & MATHEMATICS 



For many of its users, maths fas 
cinates firstly Tor its beauty and 
elegance in dealing with complex 
manipulations and relationships, and 
secondly as a tool which seems 
almost to possess a mind of iis own. 
Providing that the rules of the 'game* 
are not broken, it can lead the faithful 
along a complex path of calculations 
to what sometimes turns out to be a 
quite unexpected solution, (Take, for 
instance, the supreme examples of 
relativity and quantum mechanics, 
where results obtained through 
mathematics contradict everyday 
common sense!) 

But your author must admit thai, 
until the advent of the microcomputer, 
this fascination with maths proved 
less than faithful. All too often when 
trying to solve a problem using pen 
and paper, the calculations became 
too complicated to continue. It was 
like Tighting with an octopus — you 
escape one set of arms only to fall foul 
of the next! 

But how can microcomputers help' 
Welt, even the cheapest available are 
programmed to carry out mathemati- 
cal calculations at speeds far beyond 
our imagination. Thousands of repeti- 
tive calculations are easily performed 
on the execution of a single line of a 
Basic program. Programs can be wnt 
ten not only to perform these calcula- 
tions but also to make logical' 
decisions about which formulae 
should be selected, dependent on 
interaction between the user and the 
machine 

Nowhere *lse are these advantages 
more useful than in the Held of com- 
puter graphics. However. the 
demands on computer power (both 
Speed and storage capacity) are enor- 
mous and this is why graphics pro- 
grams used for computer aided design 
(CAD) have usually had to run on the 
world's most advanced machines — 
typically, 32- and 48-bit machines 
with ultra- fast parallel processors. 
These machine code programs are 
also assisted by special hardware for 
fast number crunching and display 
processing. 

No wonder then the scarcity of 
graphics programs written for eight-bit 
machines in general and home com- 
puters in particular. But although 
CAD seems far beyond their power 
capability, various programs for fun 
and education have been devised and 
our articles will attempt to describe 



some of the concepts used in 3D 
plotting. 

PROJECT OUTLINE 

The emphasis here will be on model- 
ling shapes and objects using mathe- 
matical function;* rather than the 
plotting of individual points in space. 
with the choice of a suitable system 
of co-ordinates, geometrical models 
can easily be rotated, translated or 
scaled in size without the need for 
matrix transformations (see Pari 2 in 
our next issue). This rather unusual 
approach can produce quite a variety 
of symmetric figures in perspective 

Anticipating three different kinds of 
reader, it seemed best to include a 
reasonably self-contained 3D plotting 
program with full listing. Maths 
wizards with Basic experience will 
probably eat their way' through the 
routines and so also may the reader 
who is not interested in the maths and 
who merely wishes to key in the pro- 
gram and have some fun following the 
examples given. Having dealt with 
these two extremes, the rest of the 



has been written from the point of 
view of those wishing to learn, use 
and further develop the main concept 
used in the program and examples. 
(By the way. the full derivation of the 
mathematical formulae has been 
extracted from the main text and 
dumped in the Appendix, together 
with a suggested list for further read- 
ing.) Let's now enter the main pro- 
gram and, once that's been 
successfully achieved, try some of the 
parameter examples shown 

LOOKING INTO 
PERSPECTIVE 

Perspective projection can now be 

introduced by way of the 'floor* plot- 
ting subroutine at line 520; it's also 
illustrated by further examples shown 
in the Perspective Projection diagram, 
There are a number of basic 
assumptions made at this point: 

1 , The origin of the rectangular co- 
ordinate system b m the observer's 
eye. 

2. All distances are expressed in 
millimetres (other units can easily be 



PERSPECTIVE PROJECTION 
BY WAY OP FLOOR PLOTTING 



VIEWING 
PYRAMID 



SPECTRUM 

GRAPHICS WINDOW 

2S5 XI 75 pixels 



EYE 



CENTRE OF 

SCREEN 

x=0 




(K*»e) 
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ith the^Dflp^UpfSTrd. the best selling Spectrum k 
the U.K. The Fuller FDS K^PToard with its stya^plffjm -line appearance gh i thcL 

of a real microcomputer keyboard and helps vtroenter data with lightening fast accura 

The keyboard con *phic characters of your ZX Spectrum plusadditional function 

keys. It has 4 cu mtro I to rub-out key, a separate key for full stop and comma, a full 

length space bar, shift keys either side and 2 function keys for direct entry into green and red I 



rbemicrmlri d to g dong with the power supply. Fixing Usim 

itself, no soldering or technical knowledge is requir. r the u reluct J insi 

Spectrum circuit board inside the FDS, a buffer is available (£8.75 ♦ 80p p&p) f* A /\ 
which simply plugs into the expansion port and connects directly to the X ^J >r # 

FDS Keyboard, allowing the whole cased Spectrum to be installed in ^O 



itmni 10 ins i 

£49.95 



Wl 



MICRO 
SYSTEMS 



ei 



Fuller micro Systems 

Trie ZX Centre. 71 Dale Street. 

Liverpool 2. Tel; 051 236 6109, 



wr itrmr to 
nv*m«n the 
highf it qu4iHv 
■A both nw^reh «nd 
drvttopntnl miiinrHj I 
«»pra«Kh*irlhc*rr? " 
b«ii Wf h«w» no* tmili 4 I 

o> [MdmrnI to * nun t nil w ivk r a 



MtrhMtn * Ml rtaqr ol 



Jprrft vm *li dw cioduf li cn/oy *" 

riff Ik nt rrpuMHa) toi rrlwbilir* *nt1 

uny 4 hkh Id vhto dm y**i giui *m*r 



PWif supply rnp with FDS Krybo*' 

I tndosc a cheque PO payable to 

Fulkr Mi«o Vyslpmv lor or debit my anJH caid 

Ciid n. I III II I I D-rciiyctd 

signature 

Name 

Address 

Fuller Micro Systems. The IX Centre. 

71 Dale Street hvcrpoot 2 Tel OS) 2J6 61M 



adopted as long as they are used 
consistently throughout), 

3. Millimetres (mm) are converted 
to pixels only in the lines of the pro- 
gram which use DRAW and PLOT 
statements. 

4. The number of pixels/mm (p) foi 
the Spectrum graphics window on a 
1 2-inch TV is assumed to be equal to 
L4I (255/180 - Ml). This nominal 
value is used throughout. 

5. The screen window on your TV 
should first be plotted using the sub- 
routine at line 450, and then 
measured with a ruler so that the real 
size in millimetres can be entered in 
line 50. If your screen is around 12 
inches then line 50 values are correct 
and program execution can be con- 
tinued by pressing the CONTinue 
key. The centre of the screen is at: x 
— 0, y = 0. and z = d = 500mm (ie. 
with your eye looking straight at the 
screen from the distance of half a 
metre). 

6. The object can be placed any 
where within the viewing pyramid 
which is solely determined by the 
ratio of the screen site and the eye- 
screen distance (,d}< A large screen 
and a short eye-screen distance will 
result in die rapidly diverging 
pyramid, ie. similar to a wide aperture 
in a photographic lens. Line 290 to 
360 limit or 'clip' the parts of the 3D 
object which fail outside the viewing 
pyramid. 

7. The general conditions to be met 
for the point to lie within the viewing 
pyramid are (see the Appendix for a 
fuller explanation, equation 2a|: 

I where w is half of the screen window 
width in millimetres) and: 

-i«M<=ir<=i*vf 

(where h is half of the screen window 
height in millimetres). 

The values in the program ( lines 290 
to 360) correspond to the viewing 
pyramid of d ■= 500mm. and the Spec- 
trum graphics window on a 12-inch 
TV. 

8. The clipping conditions in practice 
are slightly more complicated due to the 
addition of dx and dy which are incre 
mental (vector) components corres- 
ponding to x and y increments used in 
the Spectrum DRAW statement. This 
Spectrum instruction is slightly non- 
standard in that it only determines the 
length and direction of a line (wh:n\ 
known as a vector in maths notation) 
while the starting point of the vecto 
the pixel occupied by the last PLOT or 
DRAW statement Thievery DRAW 
statement must be preceded by a PLOT 
statement which sets the starting point. 

9. Perspective projection of a point. 
P(x,)\z), on to the screen. P( \p. yp), is 
based on a simple relationship between 
die similar triangles, Odxp and Ozx. as 
shown in Figure I in the Appendix, 
After simple manipulation: 

ip = i*</i P| 

and: 



THE 3D PLOTTING PROGRAM 



COMMENT 



LISTING 



Goes to the draw screen 
window' routine at line 
450 



Q SUfc 43Qi StOP 



Prints the drawing 
parameters on-screen. 

Define Ihe variables, p 
andd 



SO PRINT AT 21 I3f "y— A2m*l"|AT 11,2*| 
x=90mm"tAT 0, m*<*tAT 11,Oi"k— 9Q 

m" 



90* 






Lfe. 1 
LET 



d=5 



Collect the user-defined 
parameters and print up a 
flashing message to tell 
user thai the 

necessary calculations 
are being undertaken by 
the computer 



eo sub s>: 

at 0,0] -input di»t 

«? of oh|, DM #y» in mm (e0?«"|x 

t Of "Input Vadlu*' of afcj 

<tk!B (I 

' -■ Input hot <1 off* 

•t ♦rom c**nt«r of *crein i n mm tnOJ*" 
I 

Input vertical off set 
«n canter w an mm tyoi- 

'T AT O, : Input no* of vertical 
tion* required <*bt*"?&b 

il| FLASH li U(i 
NS CAK 
t Pi i TO I 

140 INPUT AT Input no. of sidea of 

each tKtion <6ee !•» tj (tai'"^ 

143 IF 1 INT h 

mm SIDES LAN T— 

i PAUSE ISO i SO TO 140 

H'UT AT put start lonqitudi- 

in d»gr»*(S«B T«xt> (r uO 

160 INPUT AT O t O|" input start latitud* 
in degrgps <£&• text I ( jii.O » H |a<0 

16 Nil FT ftSH It" NG 

PLEASE W»i 1 l 



Sel the longitude and 
latitude increments in 
degrees. 



170 LET db«3&0/»b 
I tii i i.tT d**3&0/«* 



SetupaFOR-NEXTtooo. 

which isevenlually 
returned by lines 420 and 
430 



FOR b*b<i TO 34i db 

2uO FOR *-aO TC: 10 STEP d* 



Convert the spherical co- 
ordinates I FU,b) to 
cartesian co-ordinates 
fXy.2) 



Carry oui the clipping 
oulside Ihe viewing 
pyramid 



220 LET H*R»COS IF I / 1 BO** > *COS <Fi/lBO» 
b J +k 

♦ 5IN IPI/ SHU**- 
240 LET - - 

PJ4 

23 du«R*CQS (PI/lBO*b)#<CO 18 

• - > > 
2* R«MS1N KPl/ lBi,»*i#+d.- N < 

PI - I i 

18 

- a+d am "COS (Pi/ibo«a>) 

290 ■ 5. A tHEN LET x-jr/S.A 

300 IF <K+ti S.6 IH£N LET dx-;/5^- 

M 

I HEN 
1.-3 IHEN LET dy:/6. 

330 If I HEN LET *»-s/3,6 

340 IF tJt+dnX-l/5.6 THEN «-z/3, 

6-K 

350 IF v '-a/9 THEN LET y— jf/9 

s/9 THEN LET dv- ; '*-y 



Sets the perspective 
pr eject ions lor x. y and L 


S7v LEt «p-M*d/^i I v *d/2 


Plot Ihe protections in 
pixels (p* puds/mm). 


jflO PLOT *p»p* l .U, yp»p+B, J 
1 i IK-d/ 1i+dr>-d/? 


Sill ttavtctar 
perspective projections 


>90 LET dxp«dx*oVz+W*dlK* LET dyp*dy#d/;r 

- 


Set* th« co tour coded 

depth 


•- d>/200» 


Draws the vector 
projections in pixels. 


41 • ld*p*p,(lyp*p 
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CIMEVT 


UST1NG 




Return (tie program to the 
beginning oi the plotting' 
routine begun in lines 190 
and 200 


*20 NOT » 

b 




Returns the program to 
line 90 to collect to b 
user-delined parameters 
to (few »oiJwt*jtd 


.).i iQ 90 





The routine called at line 
40 to draw the screen 
window 






■ 

OR AW 

I 7T, 

■ ■ 

■ 




The routine called to plot 
the floor m perspective 
(wire- frame plot oi the 
y=-62 plane) 


530 FOR 2*d TQ d+600 STEP 1 




Sets ihe perspeciive 
projection of x on the 
screen. 


1 I t 1 ptxHt/3 




Sets Ihe perspective 
projection til yon the 

■Offrt 


5*0 LEI yp~-6'. • 




Sets the colour coded 
depth ie. z=d, N= grots 
black 


S7P t£T *MNf t<«-d>/200J 




Plots the protections xp 
and y p in pixels,. 1 28 and 
67 are pixel co-ordinates 
oftttacPMfxm&i 


LOT »p*p * I ,Ji3,yp»p+S7 




SttB Ibe perspecrjwi 
scale factor decrement as 
a function oldr= 70 


LET dk-tJ 4/x 




Draws perspective 
projections of a vector dz 

m pixels 


" OKhW Ini Mx*crk»p,-62*crk*p 




Resets the vector to 580 


&!■ *p+il7 




Sets the perspective 
projection of an Increment 
dx-20 


A20 L£T dxp-20*d/2 




Limits the draw vector to 
within the screen window 


rt»t> 




Draws the dx projection 
(npixe-s 


fa 4<- Ht^W INI fid:p*p.<J 




Returns the program tor 
new values of x and y 


630 Nl ■ , 




Returns to the mam 
program 


&7' 





fl = V*l7i |1) 

ie. projections, xp and yp, 
proportional to depth, z. 



1 ne perspective will now be demon- 
strated byway of the routine used in the 
are inversely program to plot the floor' in a wire- 
frame fashion. In maths notation, this 



represents a plot of y ™ -62mm plane as 
shown in the Perspective Projection 
diagram. 

Looking at the program, line by line, 
the following can be seen: 

Lines 530 and 540 define the size of 
th c pi ane« ie . i ( de pth ) between 500in m 
and 1 100mm, and x ( width) between 
90mm and +90mm_ 

Lines 550 and 560 arc direct applica- 
tions of equations ( 1 i, ie. perspective 
projections of each intersection of* wires" 
in the plane, y = -62 = constant 

Line 580 plots projections, xp and 
yp, expressed in pixels (multiplying 
with p) and sets the PLOT origin in the 
middle of the screen window (255 by 
175} pixcls. 

Line 590 defines the decrement of 
perspective scale factor, dk. as i is in- 
cremented by dz ■■ 70, This is neces- 
sary in order to work out the projected x 
and y decrements as a result of an 
increase in depth, dz. 

Line 600 contains the first DRAW 
statement which draws a line cm the 
screen corresponding to the projection 
of the increment (vector), dz, through 
the application of dk 

Line 6 1 resets the DRAW vector 
back to 580, 

Line 620 converts an increment in x 
(dx — 20) to its projection, ditp. 

Line 640 contains the second DRAW 
statement and draws a projection cor- 
responding to a dx - 20 increment. 

PLANE PLOT SUMMARY 

*Wjre" cross sections in the 'floor" were 
obtained through a direct application of 
equations 1 1 .) and the PLOT statement, 
A DRAW statement is used to draw the 
projections of dz and d* increments, 
which arc actually vectors since they 
not only have a length but also a direc- 
tion in space. In fad, it wouldn't be dif- 
ficult to plot a 'wire- frame" of any plane. 
For example, the * ■ 90 plane can be 
plotted by substituting y for I in the 
following program: 

S2Q REM Rlgkl till, i = 90 pint 
540 FOB | = -62 TO 62 STEF 12 
550 LET it = i « Hi 
560 LET ip = 90 * in 



SO 





PARAMETER EXAMPLES FOR THE 3D PLOTTING PROGRAM 


^^^^^^^^ 
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Complete your computer 



KELWOOD SOUND POWER BASE 

has all the 'basic bits' that Sinclair left off. 

ble sound amplification \\\1 * // 



&/&&> 

Fully adjustable sound amplification 
ON-OFF re-set switch a 
LOAD/SAVE switch \\ 
Angled stand 

• Does not rake up arty e>ctra space I Iff, 

• M wires included • Saves wear v ' 
and tea/ on connections • Gives 
distinct click with each key ^ 
depression • Ampfrfes 
nS sound on program ^ 
and on cassette i 
9 Does not need 
batteries 

#> Does not interfere , 
with inside Of t 

Spectrum or any other 
addons • Wo soldering 
required, smtpty plugs in 
REFSPBIC19 90 

Standard Power Base without sound . 

SPECTRUM REFPBSIC1 3 50 W 

ZX81REF P82XIE13 00 









add-its for Sinclair addicts 



BACKPACKS 




oomputor M hava SWEaOAD tnaOH/Of F w wH J Un p 
and a houang *» ihatrarwtamar Compaabto art 

■Wfajn on* . to** fc» uf* *«h «i^ tayttoart* 

o«iBPt FjayvariaWaMtdamp- Jiiaarnpioctojti 
wifcr. and «ioar> macafcir cab* and pkig C27S0 

WiM-aaBWbrfnotO***! MHaandptugaHaa 
ream to Itn *«* owr* Ourapiuo aoduA £19 M 

Rai WP% aaBfl briTOaound C2l SO 

Flat iPV-asBPI buf no sound v aookats Ct305 

Aat aVt - ZXBt maw mc nMiinmw^ 
naon, cana and Elug CM 84 

fta# tPftaatiP^bulnoGabtaomcliflls fi2§6 



COOL-IT UNIT 



flftfWOOUXMr 
Lali youf Spaofrum or 
ZNB1 ruimucficoo* 

Sapara»COoMUnff 
£K9in*IZXCf utt 




Sp*ctrwTvR#*8CCn &> 



Coot* un«l buff into Of*r KaAKHxT «M «J 

PtMW Baa* [SfMctuni h«i PBSE t f B 55«Poaw 
Oaw i »s i ' o«* fbzkk: 1 1 a y>*9ouna Pea* Baa* 

fSpacevn only) Baf SPBIC E25 Q0»B«* PmcH ■ FM 
8PiC C32 ua8ac* Pa* 2 «#r BP2C CM SSa Bk* 
Pad) 3 Ha* BP3C C2I1 5S • Back P«* * Raf BP4C 
1 1 B 60* Back Pas* 5 Hat BPSC C26 90* ft** Pack 6 
Han apac t* 9 90 • w*«rw*r (Spactrym) *W WK 
C i * 00 • rttanaw 1 1 «,B it R*4 WSZX C 1 5 HO 



MICROSTATION 

XvmaxrvmcX mttitmoiy • Room 
Id^prwanatdad 

L tor«H 




SSsSIgt 




WOBBLE STOPPER 

f=m Rat two 2s r«ad p*istwc6» 

EivtW0tora«**r H» R*Lt*»7$ Taad HftLTWriri 



ffwi 

b «Ci 



w ns(7w wouid ** tta ittrar^w rf anon 

KELWOOD WIRELESS 
WORKSTATION 

natd* a)Suanmaouaily • Al «*a« Mow away 
a> Cwiyng twidhr a rairtif ain-irl * »un*ry 
ban mabvaariaf^aaadttM' 

• fctoaj tor aortoobj •SUUfttor 



gSV"R*«aa»» 







**ioai HHuua noajdaiQ * 

BBC 9 Acraf o* mom fcir i 



Omm toe rimflBi 
fWCWl t*SO0 



Addraaa. 



CREDIT CARD 
HOTUNETEL; 
(0709)63242 

Ham -10pm 



DUAHTTTY 



RtF 



Barciaycan) No 



flama und*r fTO p*#? flop PAP 
*»™ onv HO p*Ji 96fi PA P 
>*yktl*)ormp£*hP&P 



**«XlKT 
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GOO DMWINKI. 90-dk*p. f- II -p 



m LET lyp = I • I/I 

630 IF r + 12 > 6Z TH£M LET lyp = 
G40 DRAW INK f: 0. lyp - p 

ESQ REIT v 

660 NEXT I 

Similarly, the the z = II 00 plane could 
be plotted using the following program: 

520 REM Hack Kill' 

5Z5LETi= 1110 

530 FOR y = -6ZTQ6Z STEM? 



560 LET yp = | -Hi 



590 LIT lyp = 1 1 * l/i 
595IF|+12> 6? THEM LET djp = 
600 DMWrNKf.fl.dyp* p 



650 NEXT i 
660 NEXT t 

Alternatively, all three planes could 
be combined into a 'bottom- right corner 
of a room" by writing a main program 
with the three examples used as sub- 
routines. 

A side view of a 'house with three 
floors' can easily be generated from the 
original floor, y = -62. by adding the 
following tines: 

517 REUTlni linn 

S2B FdR v = -62 TO 62 STEP 50 



560LETyp = y-l/z 



BOO DRAW INK f: i -Ik -p. y - Ik • p 



665 NEXT | 

The analogy could be taken even 
further, eg. for plotting a plane under 



any orientation and, with a combination 
of several planes, one could generate 
'boxes" in space. It's obvious, though, 
that the programs would become un 
manageably complex. 

Based on experience sofar. the 'plane 
plotting routine' is best recommended 
only for the following three cases 

1 . Single 'floor* or 'wall" 

2. Multiple parallel 'floors' or walls' 

3. Single or multiple parallel' surfaces 
of which one example is given here 
(generated from the original 'floor" 
routine): 

5211 REM Slit tirlaci rnf, y = +40 
530 FDR;- i TO d + 500 STEP 100 
540 FOR i= -90 TO 90 STEP 22 5 
555 LET | =40 + 1Q*SIN(*/1D| 
560 LETyp = y- Hi 



600 DRAHJ INK f; i • ih • p. y • dh • p 



625 LET riy = 10 - |SIN(( x + 201/10)- 

UNtl/INN 
620 LET iyp = ly - l/i 



635 IF V + d V > 62 THEN LET d V p = 



640 DRAW INK I, lip -|, |yp- p 

IN PART TWO 

The generation of 3D objects using 
spherical co-ordinates will explain the 
role of parameters in INPl/T state- 
ments — some examples of which 
appear in Part 1.0 s 

Suggestions for further reading 

1 WM Newman. RF Sproull, 
Principles of Interactive Computer 
Graphics, McGraw-Hill, 1979 

2. Nick Hampshire. Spectrum 
Graphics, Duckworth, 1982 

3. 'Spectrum 3D Rotator', page 80, 
Your Computer, July 1983 
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own piramtltn and •*• wh»t you com» up with . , , 



APPENDIX 

PERSPECTIVE 
TRANSFORMATION 

POINT PROJECTIONS 

xp/d — x/z 

xp= x*d/* (ia) 

x/z <= w/d 

x<=z*w/d ...,.(2a) 

yp/d " y/z 

yp-y*4/x.......... ...(la) 

y/z <- h/d 

y<=*z*h/d (2a) 

Point transformation {Figure 1) is 
derived from similar triangles, Odxp 
and Ozx , for x. this can also be seen for 
y, This transformation is used to plot 
points using the PLOT statement. The 
viewing pyramid determines the 3D 
space in the front and back of the screen 
which can be used without clipping (see 
equations 2a). 

VECTOR PROJECTIONS 

dxp ~ dx * d/z + x * dk 

dyp = dy • d/z + y • dk (3a) 

Tht combined (total) vector projec- 
tion is shown in Figure 2. 

'Vector transformation' is used with 
the Spectrum DRAW statement in 
order to draw projections of increments 
(vectors) dx, dy and dz. 

1 . Projections of dx and dy arc derived 
in the same manner as projections of 
individual points (see Figure J). 

dxp = dx * d/z 

dyp = dy * d/z 4a) 

2. The projection of dz is derived via dk 
dk is defined as the decrement of the 
perspective scale factor fk ™ d/z) due to 
(only) an increase of i by dz: 

dk = {d/(z+dz))-dz (5a) 

Referring to Figure 4 and applying the 
standard point transformation (see 
equations 1 a) for the points P I (xl.yl .z} 
and P2{xl,yt, z + dz), the following 
can be derived: 

xpl ~ xl •d/z, xp2 = xl *d/(z + dz) 
ypl =yl "d/z, yp2 = yl *d/(z + dz) 

• (*■) 

Since, dxp = jcp2 — xpl 

= xl • d/(z + dz) - xl * d/z 
- xl *{d/(z + dz)- d/z) 
= x ! * dk 
ie. dxp (due to only dz) — x #dk 
dyp (due to only dz) = y * dk 

■ ■ ■ ■« \ *»JI 

The combined elTect of all three incre- 
ments, dx, dy and dz. is therefore a sum 
of all component projections ( sec equa- 
tions 3a and Figure 2), The equations 
arc now repeated for convenience: 

dxp (tot) = dx * d'z + x * dk 
dyp (tot) - dy • d/z + y • dk 

due to due to 
dxordy dzonly 
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Figura 1 

POINT 
TRANSFORMATION 



VIEWING 
PYRAMID 




Figura 3 

VECTOR PROJECTIONS 



Flgura 

PROJECTION OF 
INDIVIDUAL POINTS 




OBJECT 




FLgur*4 

PROJECTION OF 
DEPTH 
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ADDING IIP! 



PART1 



Designing good software is alt a matter of organisation. 

Starting this month, Simon Goodwin begins a three-part 

feature that not only shows you how best to construct your 

Basic programs — hut which also gives you an excellent 

compiler program into the bargain! 




tf 



Starting this month, we set out to illus- 
trate the design thinking which goes 
into a complicated program, and to 
develop a useful software tool in the 
process. We'll list and explain ZIP, a 
powerful Basic compiler for the 48 K 
Spectrum, describing how it was 
designed. The compiler produces very 



fast code — often 1 00 times faster than 
interpreted Basic It's also very easy to 
use. with unusually good error- 
trapping, and yet it's a fairly short pro- 
fam about 20K of commented 
asicand 1.5K of machine code 
Basic programmers have to put up 
with a lot of criticism from academics 



and whizz-kids. They might not 
actually say that too much Basic will 
make you go blind, but they certainly 
imply it! This program shows that you 
can write intricate, powerful programs 
in Basic and there's no reason why they 
shouldn't be concise and readable too. 

COMPILERS 

A compiler is a program which con 
verts Basic into machine code. Ideally, 
the machine code performs in exactly 
the same way as the Basic — but much 
more quickly. Anyone who's had a 
Spectrum for a while will have noticed 
that all of the fastest, flashiest pro- 
grams are written in machine code 
rather than Basic. 

At the heart of any micro is a fairly 
crude gadget — the processor. In 
essence this can do three things — it 
can move small values in memory; it 
can add and subtract them; and it can 
'JUMP* to look at different areas 
depending upon the results of its 
arithmetic The processor's saving 
grace is that it works very fast — at 
roughly half a million operations a 
second. 

Even though the processor cant 
directly multiply or divide, make 
sounds or print messages (plus hun 
dreds of other things), it is possible for 
it to perform those operations with 
combinations of the simple steps which 
the processor can handle For instance, 
multiplication can be done by 
repeatedly adding, printing can be car- 
ried out by moving patterns to the dis- 
play memory, and so on. When you 
turn on your Spectrum, the thousands 
of instructions in the 1 6K ROM read 
commands from the key switches and 
perform appropriate actions — step by 
tiny step. 

The IftK ROM is called an inter- 
preter, because (just like a human 
translator) it converts words in one 
language — Basic — into another 
language, machine code. This involves 
two operations: first the instruction 
must be recognised, then it must be 
acted upon, The snag is that recognis- 
ing simple Basic commands often takes 
much Longer than performing the 
required action An interpreter never 
1 learns by its mistakes*. You can run 
this program: 

10 FOR 1 = 1 TO 1000 
20 LET l=t+l 
30NEKTI 

and the value of X will be worked out as 
slowly the thousandth time as it was the 
first Each time Basic looks through the 
line to make sure it isn't anything non- 
sensical (like LET 7«"WALLr*>, it 
finds out where it keeps the value of X' 
(by searching a list), then it finds the 
binary form of the number '2". Com- 
puters use binary arithmetic, unlike the 
decimal system which caught on among 
humans a couple ofmillenni a ago Values 
have to beconverted accordingly before 
they can be accepted or displayed. 

Next, Basic makes a note that it will 
need to do an *add' (once it has two n urn- 



53 



THE INDUSTRY STANDARD 
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Al last you can have real pnni 
performance from your ZX Spectrum with the 
Kempflon Centronics Interlaces A* the 
Interfaces allow you lo link your ZX Spectrum 
lo any of a vast number 01 printers with en 
industry standard Centronics input you can 
choose the printer that suits your need* - 
ttom high speed dot main* iq prote«sional 
letter quality printers 

We recommend Epsons. NEC. TEC 
Seikosha OKI Mlcrolme. Tandy GPt 1 5. Star 
0. Shtnwa. Brother HR 1 6. etc 

INTERFACE E - ONLY £5500 
Simply plug in and lis ready lo 
use All operating commands 
are held in an EPROM so LUST. LPRINT and 
COPY can be used at any time without using 
up valuable user RAM COPY will allow the 
reproduction or high resolution graphics 

pson (or derivatives) and Seikosha 80 
100 and 250 Series printers Print width 
selection from 32 characters to lull width 
depending on printer used 



us& 



:f-ONLY£3eoo 
visuauy KSenttcai to Interlace E but 
h .out the EPRf rt ace S also 

recognises the LLlsr * IPRINT commands 
and wilt allow print width selection from 12 
characters to MU width 

However, software routines will need lo 
be loaded before use FuU screen dump lo 
reproduce high resolution graphics is also 



possible and supporting soltware is supplied 
io operate lh» lacUlty with Epson and 

ha printers The soltware routines Ihdl 
are necessary lo initialise the interlace are 
held in the printer butler so valuable user 
RAM will not be used up There is a growing 
range ot Business Utility software that 
includes these routines Details available on 
request 

Either interlace simply plugs into the 
ZX Spectrum expansion port or interlace and 
Is supplied sully cased with a one metre 
nbbon cable which connects to the printer at 
your choice Full instructions are included 
and driving software is supplied with 
Interlace S 

KEMPSTON CENTRONICS INTERFACE 
COMPATIBLE SOFTWARE UTILITIES, 

FOR THE 48K SPECTRUM 

ITNANC I MANAS ER {OCP) Menu dnven 
program lor all domestic and business 
accounting : El* M 

ADDRESS MANAGER (OCP) pie 

index tiling system ideal tor names, addresses, 
etc Various search laclMies £19 »S 

FULL SCREEN EDI TO R ASSEMBLER (OCP) 

Allows you to write Z80 assembly code using 
standard mnemonics on full screen civ.es 

WORD PROCESSOR <T AS WORD TWO) - 

(Tasman) A proseM tonal word processor 

incorporating all usual editing lacilities tun 

OMH1CALC (MICROSPHERE) 

spreadsheet wntten entirety in machine code 
The easy and tost way ot solving any numerical 
problem Id- h flow lorecastmg lo 

concrete stress analysts £9 95 

MASTt Rr ILE (CAMPBELL SYSTEMS) 
Filing and retrieval system tor du 
business use Files can be loaded and saved 
independently Microdrive compatible M.95 



NOW WE CAN ALSO SUPPLY YOVB 
PRINTER. 

We ve looked at the printers currv 
avaiiable and have selected what we (eel is 
best vail* ey in dot matrix and daisy 

wheel printers 

EPSON RX-80 F/T A dot matrix printer 
allowing lull graphics dumping and a 

ice oi printing styles Speed 100 C PS 
Price £339 Inc. VAT and Delivery 

BROTHER HR I 5 A dadsywheel printer 

ideal lor letters mail 

shots documents, etc Many typefaces 

available by changing douywheel 

Duplication lacility but no graphics Speed 

Uplo 1BCPS 

Price £435 Inc. VAT and Delivery 



Interlace S 
Available liom 
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COMPUTER CEWTStS 



\VH SMITH 



KEmpsron 

■^ MICRO ■ ELECTRONICS LTD 

Unit 30 Singer Way Wobum Road 

Industrial Estate Kemps' 

Bedlord MK42 7AF Tel (0234)956633 

Teles 826078 KEMPMt G 

All pncH includa VAT and ¥ ft P 
Owe-rHHji ord*n pi*o» add 14 00 9 ft P 

f'lnaw- ill * i :,: f.r jMjwiyc* 

inivriacw and loffWQi* Pnr.twn 
aveniabt* within *» tuMin 

TRADE ENQUIRIES ^ 

WELCOME jk 
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bers to play with), it finds another '2', 
laboriously works out the binary form 
again, adds the two numbers using 
complicated instructions which are 
designed to handle all cases (the same 
code would perform 0.0002 + -99999] 
and puts the result away under the 
name'X". 

The Spectrum has used hundreds of 
simple operations, where four (fetch, 
fetch, add, store} would have sufficed. 
A Basic compiler looks at the listing of a 
program - in the jumbled order which 
we humans can understand — and con- 
verts it into simple steps in the order 
favoured by the computer. The juggling 
about, testing and searching are almost 
eliminated and you end up with a 
machine code program which works 
just like the Basic, but faster. 

The main problem is that it's hard to 
alter the machine code — each opera- 
tion is dependent upon the ones before 
it. In practice, you must re-translatefor 
'compile') the entire program every 
time you want to make a change. This is 
i complicated (and hence, slow) task. 

There are two points to be noticed 
here. Firstly, the compiler ( the program 
which does the translations) doesn't 
have to be very fast, since it will only- 
need to be used infrequently — you can 
lest your programs in ' slow motion' with 
the interpreter and only compile them 
when they work. Secondly, a compiler 
doesn't have to recognise the whole 
language to be useful So long as you 
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PROGRAMMER PROFILE 

As Simon Goodwin seems to have 
nestled quite comfortably between 
the pages of Your Spectrum — and 
you" re bound to have the pleasure of 
his scribblings for some time to come 
— we thought it might be nice to tell 
you just a little of the man behind the 
keyboard. He began his 
programming career in '79 on the 
original Apple, but soon progressed 
through the Video Genie. Dragon, 
Memotech MTX 5 1 2. Atari 800. 
Commodore 64 and. of course, our 
own lovable Speccy He was also 
software designer on Central TV's 
Magic Micro Mission, presenter of 
Radio Wyvem's Computer Club 
and author of DK Troniks'GoJrf 
Mine. And if that's not impressive 
enough, he also did a stint as a 



computer aided design programmer 
— and if you were watching 
Tomorrow's World the other night, 
you'll have seen some of his stuff in 
action. 




know which commands arc allowed 
(and they're sensibly chosen) you can 
tailor your program to suit. After ail, it's 
sure to be easier to use even a cut-down 
Basic than pure machine code! How- 
ever, the compiler must be able to spot 
— and warn you of — instructions that 
it doesn't recognise, and make it easy 
for you to go back and change them. 

HOW GOOD IS ZIP? 

The standard way of testing Basic is to 
run eight short programs, called Bench- 
marks, The longer these take to run, the 
less the Basic can do in a given time, 
Sped rum Basic is generally con side red 
sJow. but the figures in the Benchmark 
Tabic show that compilation makes it 
very much faster, The first column 
shows the time (in seconds) taken for 
the interpreter to perform a lest, then 
comes the time taken by compiled Basic, 
then the ratio of the two. ZIP achieves 
some of its speed by only allowing 
whole numbers. Benchmark 8 uses 
complicated arithmetic which ZIP can't 
compile, so normal Basic beats ZIP 
hands down in that particular case! 

The second table lists the Spectrum 
Basic words allowed by ZIP. If you use 
other words, the compiler will display 
an error message at the appropriate 
point in the listing and refuse to compile 
the program. 

In the interests of speed and sim- 
plicity some Basic words aren't recog- 
nised by ZIP The remainder is still 
enough to write almost any program, 
given sufficient effort! In future issues 
well show you how to add features (in- 
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eluding Hi-res graphics!) by altering 
the compiler. 

You may use 26 single letter numeric 
variables and 26 arrays. The usual 
arithmetic operators '+ , *— *. *•' and ' C 
are allowed, but ZIP only stores whole 
numbers between - 3 2767 and 32767, 
For example. PRINT 99 10.5/6 dis- 
plays '9' and 4 0\ In fact, you can get 
away with values between 32768 and 
65535, so long as you don't try to mul- 
tiply or divide them (ie, they may be the 
result of a multiplication). 

No decimal arithmetic is allowed, so 
S IN , CO S, RN D and so on are obviousl v 
not usable. Likewise strings and 
streams (PRINT* etc) cant be used, 
although! simple routines can be used 
to replace RND and INKEVSS for 
games. The words in the Words 
Allowed Table are marked with an 
asterisk if their usage is restricted h\ 
ZIP 

RESTRICTIONS 

The ZIP CLEAR command doesn't 
allow a following number Since the 
compiled program is machine code it 
doesn't use the Basic memory areas 
which CLEAR <numbcr> protects. 

The DIM command differs in that all 
arrays must be dimensioned — but only 
once, each — and the DIM statement 
must be followed by a number, not an 
expression. The compiler uses DIM 
statements to tell how much memory to 
reserve for arrays. DIM is only recog 
nised while compiling, so you can't 
clear an array by re-dimensioning it, as 
you can in Basic. All arrays are cleared 
when the program starts or a compiled 
CLEAR statement is executed. 

ZIP speeds up GO TO and GO SUB 
statements by converting them into 
direct JUMPs to the instructions con- 
cerned. Whereas Basic has to search for 
lines by number, the compiler kn. 
exactly where each line issiored. This is 
much quicker, especially in long pro- 
grams where Basic would have to search 
through many lines. Even in a 17-ltne 
program, a compiled GO TO was found 
lobe 1 400 times faster than the original 
Basic! GO SUB and RETURN are 
improved almost as much. The flaw of 
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this approach is that ZIP must know 
exactly which line a GO TO or GO 
SUB is aiming at Lines such as GO 
TO 100+X or GO TO L earn be 
compiled, 

INPUT reads numbers from the key- 
board into array s or other variables, but 
ZIP doesn't let you specify items to be 
printed at the bottom of the screen. If 
you put more than one variable in an 
INPUT statement, they will be assigned 
from the keyboard one by one. The ZIP 
INPUT routine won't let you enter a 
number greater than 32767 or less than 
-32767. The onlv keys recognised are 
the digits. DELETE. ENTER and an 
optional minus sign at the start. 

The INT function is ignored by the 
compiler, since ZI P always uses integer 
(whole number) arithmetic. However, 
it's useful to put INT statements in your 
programs so that they give the same 
results — whether Basic or compiled. 
To be sure, always INT the value pro- 
duced after a division, 

FILLING YOUR 48 K 

The ZIP compiler places more demands 
on your RAM than most programs. The 
panel shows the memory map used — 
the way thai ZI P shares out the 4 8 K be- 
tween Bask, machine code, and the 
various tables used during compilation. 

The memory- map is one of the most 
important features of the compiler — it 
has a crucial bearing on the speed, size 
and power of the program. The map 
really consists of two independent sec- 
tions One is used by the Sinclair ROM. 
the other by the compiler. The dividing 
line is the point labelled 'SPECTRUM 
BASIC AREA', From thatpomt down- 
wards the map is essentially the normal 
Spectrum one. The only difference is 
the division of the program area into two 
sections. 

The Basic of the ZIP compiler uses 
about 20K of memory . The listing which 
we will publish nent month uses line 
number? from 5000 upwards, leaving 
lines I to 4999 for the Baste to be com- 
piled. These should be plenty — 
remember that ZIP bans computed line 
references, so it should be easy to renum 
ber a program before compilation. We 
could have chosen to compile from 
tape, gaining memory space in the pro- 
cess, but we would then have lost the 
advantage of being able to RUN the 
original Bask or the compiled code at 
will, without loading or saving. 

OVER THE TOP 

The top of the Basic area is set. as usual , 
by a CLEAR statement Depending 
upon the relative sizes of the Basic and 



machine code, the top can be adjusted to 
give more memory to Basic or ZIP, 
There's about 2 1 K to be shared out be- 
tween the two. Programs with lots of 
arrays and comments usually end up 
shorter in machine code than they were 
in Basic, Compiled programs packed 
with comparisons, loops and arithmetic 
will probably be longer than Basic. 

It's useful to be able to save and run a 
compiled program on its own, ZIP 
automatically displays the required 
SAVE statement which should be used 
to store the machine code, library and 
variables on tape {notice how they are 
all stored one after another). User- 
defined graphics can optionally be stored 
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Compiled code 

Compiled Array variables 

Variables A-Z 

Machine code library 

User-defined graphics 
Processor stack 
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as part of the same block. 

Any areas of memory is best used 
when there arc only two dynamic' 
{growing or shrinking} tables. If you 
have more than two dynamic areas, 
it's difficult to know when you have 
run out of space since some of ihem 
must grow in the same direction, 
Collisions have to be sorted oui by 
moving an entire table OUl of the Way. 
ZIP uses dynamic areas to store com- 
piled code, and cross-references with 
the original Basic, We can accom- 
modate these neatly by making one 
(the code) grow "upwards' from the 
bottom of memory, and growing the 
cross-references down from the top. 
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Sinclair Basic uses a plethora of 
dynamic areas, which is one of ihe 
reasons it's rather slow. For a full 
explanation of the way the Spectrum 
uses memory, read chapter 24 of the 
manual, 

PASSING THE BUCK 

ZIP is a 'three pass" compiler, meaning 
that it scans three times through the pro- 
gram lobe compiled. In theory you can 
compile Basic with two passes, one to 
generate code and the other to "patch* 
GO TOs and GO SUBs which jump 
forward in the program. However, these 
can't be turned into direct JUMPs 
immediately, since they refer to lines 
which have not yet been compiled (so 
the compiler doesn't know what their 
addresses will be). 

ZIP uses an entra pass before any 
code is generated: a 'quick scan' through 
the program, checking for the most 
common and obvious mistakes. The 
program is listed onto the screen as it's 
processed, and helpful messages appear 
at the position of each error. The main 
idea of this pass is to quickly and accur- 
ately report simple errors — if you've 
made a trivial mistake at the end of the 
program, you don't have to wait for 
almost all of the code to be generated 
before you discover the problem. 

Some, more complicated, errors are 
only found during Pass 2. when the 
compiler examines your program in 
detail. Unlike other Spectrum com- 
pilers, ZIP doesn't give up at the first 
error it finds — it carries on and lists all 
of the errors before stopping. 

By now you may have smell a rat. It's 
useful to have some general information 
about a program, before code genera- 
tion begins. It helps to know how many 
program lines there are, so you can 
make room for the table of line 
addresses. It's also handy 10 know the 
size of all the arrays, so you can allocate 
fixed space for them. ZIP works out 
both these figures during Pass 1, and 
builds two fixed-size entries at either 
end of the 'Compiler Dynamic Area" in 
the ZIP Compiler Memory Map Box. 

The snag of using a fixed array area is 
that vou can't allow statements like 
DIM AfX + l)' — the size of each 
array must be known when the program 
is compiled. We decided that the 
increased speed of the resultant code 
made the limitation worthwhile — see 
Benchmark 7 in the Benchmark Table. 

ALGORITHMS AND OTHER 
DISEASES 

Programming guru Niklaus Wirth (in- 
ventor of the Pascal and Modula lang- 
uages > coined the phrase "algorithms + 
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data structures = programs'; " algorithm* 
is a posh programming word for 
methods'. In general terms, we've 
explained how ZIP handles data — now 
we must look at the algorithms used to 
convert Basic into machine code. 
Compiling a program involves three 



main step* — reading the original, tran- 
slating it and storing the results. ZIP 
shares these out as follows: Pass I and 
Pass 2 read the original Pass 2 does the 
translation and stores most of the results 
Pass 3 jusl finishes off storing the com- 
piled code. 
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ZIP COMPILER OFFER 

If you want to reduce the wear- and- tear on your 
overworked fingers, a copy of the ZIP compiler, library 
and demo program is available on cassette by post from 
Your Spectrum. 

Priced at only £3,50 per copy; inc p&p, the tape 
includes Hi-res graphics commands, and comes complete 
with instructions and notes on the way ZIP works. 

To obtain your copy, simply fill in the coupon below (or 
a photocopy if you don't want to deface your issue) and 
send it off without delay! 



Please rush me copies of the ZIP compiler I enclose cheque/postal order 
for £ made out 10 ZIP Compiler Offer 



Name 



Address 



------ 



pQBteodi 



Please send this completed form, with 
your payment, toe 

Z I P Compiler Offer, Your Spectra m , 
14 Rathbone Place, London W) P I DE. 
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Micro compilers are often messy pro- 
grams, They ha veto convert a rather ad 
hoc 'evolved* language — Basic — into 
what is — by larger computer standards 
— a horribly disorganised machine 
code. ZIP has been kept relatively sim- 
ple by keeping Basic and machine code 
as far apart as possible. Totally separate 
routines handle each language. The 
internal 'translation* routine links the 
two, via just two numeric variables. 

Rather than convert Basic directly 
into machine code, ZIP uses an inter- 
mediate language to link the two. Each 
intermediate instruction corresponds 



directly to a short group of machine 
code instructions, yet less than 70 
instructions, are enough to represent the 
entire subset of Basic. The Z80 allows 
over 600 instructions, yet those don't 
include simple operations like reading 
the keyboard, multiplication or divi- 
sion The listings shows a program in 
Basic, intermediate language and 
machine code. 

Seasoned machine- code re may crit- 
icise the code produced. It could cer- 
tainly be shortened and accelerated if it 
was rewritten by hand. However, it 
works just as the Basic does — except 
it's ISO limes faster and 14 bytes 
shorter! 

If the compiler were more com- 
plicated it could look for special cases 
and produce more efficient code — but, 
frankly, who cares' 1 It would be imposs- 
ible to genera te the best possible code in 
every instance, even if your compiler 
ran for months and used a million K 
For most purposes a speed-up of 30- 



100 times, using about as much 
memory, is ample improvement 

HOW IT WORKS 

Once you've decided to use an inter- 
mediate code in a compiler, there are 
three different ways you can process it 
The easiest is to write a simple in: 
preier which scans the intermediate 
codes one by one and perform!; approp- 
riate actions. This is the approach used 
in the UCSD p- System, where the 'p 
stands for pseudocode. It produces con- 
cise programs but they arc slow since 
they still have to interpreted, although 
the p-codc is closer to machine code 
than the original language. The simple 
interpreter must be loaded or the code 
can't run. 

Another technique is to write sub- 
routine calls for every operation — the 
intermediate code is converted into a 
mixture of data and GO SUB opera- 
tions to perform each action. This is<3?o 
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DURELLsofrwxRE 

available from 

W. H. SMITH • LASKYS • GREENS at DEBENHAMS 
BOOTS • COMPUTERS FOR ALL * MARTINS • 
SPECTRUM CENTRES • and many other retail outlets. 



MAILORDER 
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| CASSETTE TITLES 
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or order direct from 
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created. There is a ' bottom' . but supply 
of oxygen seems the only limitation to 
how far you can swim either way. 



PLAYING THE GAME 

Author Mike Richardson has done 
games players proud with Scuba, The 
game was tested on a 48 K Spectrum 
using the keyboard controls; if you want 
to use a joystick, then the keys can be 
programmed to suit. And in addition to 
the major plus point of offering pro- 
grammable control keys is the facility of 
being able to SAVE and LOAD score 
tables. Alt publishers please note? 

Four skill levels are available, l" 
being the easiest and '4' the mostdifliojlL 
At level '4' the sea is thick with sharks, 
squid and all the rest Three divers are 
available for play at the start, but a 
bonus diver joins the party on board the 
boat if one of the others manages to gain 
access to the caves containing treasure 
chests. 

Play is started by touching the Space 
key. As the diver enters the water, the 
first problem is to get him safely away 
from the hull, because if there aren't 
lethal jellyfish floating on the surface, 
then he can always kill himself on the 
bottom of the boat. 

Col lee ting oyster pearls is a matter of 
waiting until the oyster opens and then 
touching it with the diver: there's a 
maximum value of pearls and treasure 
he can carry, which varies according to 
the skill level of play. But whatever the 
value, it's not added to the score until 
the goodies are stashed safely back on 
the boat. This is probably the most 
frustrating part of the game. You could 
be holding the maximum value allowed 
and just by touching a rock you've 
knocked your diver unconscious and 
everything's gone. 

Once you've mastered the rotate con- 
trols ( a \a Asteroids), the first real chal- 
lenge is to negotiate the tentacles of the 
first octopus as it stands guard over an 
undersea cave system. The caves arc 
home to dangerous sea creatures and 
giant clams containing yet more valu- 
able pearls. But beware ... the clams 
can knock a diver unconscious if you're 
not careful. And another giant octopus 
guards the entrance to yet another cave 
system — one where the diver can help 
himself to treasure from glowing chests. 
There are three distinct levels to the 
game, each growing progressively more 
difficult. The first involves gathering 
oyster pearls and returning them to the 
boat and for the second, you must 
negotiate an octopus and gather upclam 
pearls (then re-negotiate the octopus 
and return to the boat): finally, having 
done all that, it's time to get into the 
lower cave complex. Anyone making it 
that far deserves that the s urpri se aw sit- 
ing them stays as a surprise— sorry, but 
my lips are scaled! 

Naturally while all these activities 
are going on, the diver's oxygen is grad- 
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ually running out, although every suc- 
cessful return to the boat will have re- 
plenished his supply That sounds easy 
enough until you discover that the boat 
has drifted from its original position, 
and you may just have some difficulty in 
finding it again on returning to the sur- 
face. 

And that's the game , , . frustrating, 
exasperating and totally addictive. 

CONCLUSION 



No doubt some genius ( perhaps Mike 
Richardson himself} will bring even 
greater realism to computer animation 
in the future, for the Scuba Dive caper 
ience is somewhat akin to the enjoy- 
ment people had when the first Mickey 
Mouse cartoons came flickering onto 
the silver screen. 

Managing Director of Durell. Robert 
White, says that many hours of hard 
discussion went into the decision not to 
give the diver any form of weapon: that 



decision was right h , .it makes the game 
more exciting to play. 

It's a program which gets away from 
the wham-bam, mainstream arcade 
games while still providing an enter 
taining scenario with graphics which 
will not pall. Perhaps it's not a game for 
the seven- to ten-year olds, although it 
docs have periods of frenetic activity. 
But on the other hand, nor does it need 
great intellectual ski II to understand and 
operate. Scuba simply requires sharp 
reactions and a high degree of manual 
dexterity. Ultimate success in getting 
your diver back on board the boat. tota Ih 
against the odds and loaded with treasure 
is immensely satisfying and it can easily 
take an hour or so to accomplish. 

And more than anything. Mike 
Richardson and Durell Software have 
provided another important target for 
the software writers to aim for and 
improve OIL I or that reason alone it's 
worth buying it to sec what all the fuss is 
about Ds 
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Sulis Software 
invites you to a private 
showing of all their learning 
programs- for j ust £1 




It has been calculated thui 60% of 
people who buy home computers warn to 
use them for educational purposes — but 
thai only about 1 0% ever do so. 

tt isn't surprising. Games arc easy 
come, easy go — and are on sale every- 
where. If you buy a dud— well, better 
luck next time. 

Educational programs are different . 
You're looking for quality and tasting 
appeal— which is what Sulis Software 
programs are all about. 

Then there s the problem of level 
Age is no guide to ability or knowledge, 
and a program which is too easy or too 
difficult isn't much use. Shop assistants 
aren't always knowledgeable, and 
magazines are hill of games. People 
know it's important to choose the right 
programs— but how do you go about it? 

The pleasure of learning 

For 10 years people have been 
using our products to improve their 
language skills. Writers, Journalists, 
linguists, teachers and designers have 
worked with us to create materials which 
help people to I cam — and to find pleasure 
in learning, 

Now learning has a new dimension. 
Suits Software programs offer new 
opportunities for every family to benefit 
fti >m the individual tuition that a computer 
offers. 



A unique offer 

People are choosy about 
educational software — and rightly so. 
You need time to look at what's available 
and decide for yourself whet he i a 
program is right for you or for your 
family. So we are offering you a 
demonstration cassette or disk with 
samples of all our programs to run on 
your own computer in the comfort of 
your own home. 

As you see each Sulis Software 
program in action, you can judge for 
yourself what the level is; whether you 
like the content, the graphics, the way the 
screen is set out and all the other factors 
that go into a good program 

English and French 

Sulis Software specializes in 
programs for English and French— 
although we do have other subjet 
programs aren't dull revision notes on 
screen— they are designed to improve 
spelling, vocabulary' and grammar. 

With English programs, that means 
better results in every subject, as well as 
better results from job applications. For 
French, it means increased fluency and 
accuracy. 

Our promise: every time you sit 

down to a Sulis program, you "I I 

enjoy yourself— and you'll 

learn something. 



A satisfied user 

Young. Alasuir M hilled his 
English Language O Level lasi June 
He got a Grade D He wrote i<» us 
earlier this year. 

"7 would tike to compliment 
Suits Sqfivarr on Their achievement 
in producing English teaching 
pmgnpms which are hath enjoyable 
and Usefully informal i 

I Hied the progratm 
Wordpower and Besieged at pan of 
my preparation for my English Oi t 
O level exam rr-sil. *hich 1 fMCCCU- 
futiv passed vttth a (.trade A result 

"It MiOjt essential that 1 passed 
the exam, an English language 
qualification being essential for entry 
to universities, " 




Try before you buy 

Sulis Software sample cassettes 
only cost El, If you prefer to use a 
disk, you can order a demo disk Tor 
£2 . And the cost or the sample 
cassette or disk is deducted from your 
first order. 

Whether you are looking For 
games or grunt- work, whether you 
want a program for a pre-schooler or 
an adult — you'll find a program la 
suit you- 

Takc advantage of this very 
special offer and send off for your 
cassette or disk TODAY. 

Sulis Softwar* Ltd 

4Ghurcfl3ttMtA!fMvarMneamBA! it*. 
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WIN 
TH 
©POOLS? 



SPECTADRAW 2 - THE MOST POPULAR POOLS 
PREDICTION PROGRAM OF 1983. NOW EVEN 

BETTER 
VALUE IN 198411!! 

AS REVIEWED IN PCW MARCH 1984 

Supplied with a database tape containing data on over 8,000 matches 
since 1980. 

Database is updated each week by user- 
Match and Division names already in the program - no tedious typing 
even/ week. 

Program is menu driven for simplicity of use. 

Errors can easily be corrected - the program even checks your 
entries. 

Comprehensive instruction manual designed to make the program easy 
to understand. 

Will also forecast the least likely draws for those who prefer to bet on 
fixed odds. 

Supplied together with SPECTASORT - the Perm Generation Program 
which takes SPECTADRAW 2's predictions and turns them into ten 8 
from 10 full cover perms. Complete your coupon direct from the 
screen!! 

SPECTADRAW 2. 8,000 MATCH DATABSE, SPECTASORT AND 
INSTRUCTION MANUAL THE COMPLETE POOLS PREDICTION PAC- 
KAGE FOR THE 48K SPECTRUM - NOW AT THE UNBEATABLE PRICE 
OF £9.95 INCLUSIVE. (Cheques/POs payable to B.S. McAlley). 

SPECTADRAW, DEPT. YS, 1 COWLEAZE, 
CHINNOR, OXFORD OX9 4TD 



Rumours of new launches abound on the games software scene — and there's no love tost 
between competing software houses, eager to market an original product Get the up-to-the- 
minute report from Ron Smith, whose beady eyes remain fixed on the software horizons. 
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From (he maker's point ol view, 
there's often a lot to be said for 
announcing new products sow 
time before the/re due to he 
launched it helps get the bu// 
going around- But this can 
sometimes be taken a little too 
tar. a trap that some beheve 
Melbourne House fell into back 
in the autumn of last year. 

At Ihe launch of Terror* 
Daktif 41) last October, the 
excited Melbourne House 
management proved quite 
unable to contain itself and 
decided to tell the world about 
its neM great new game — 
Sherlock Holmes Since then, 
basing whetted our appetites 
with claims that this would be 
the hottest property since The 
Hobbil, cv ervdimg's gone quiet. 
So, YS hit the trail u> find 
out what'i happening. 

We spoke to MH public 
manager. Paula Byrne: 
should be available some time 
in May", she hazarded, 
stressing that people need not 
worry because "we never cash 
cheques until the Order is about 
to be despatched". In fact, 
"because Huq* was late, this 
made us wary about 
announcing firm release dales" 
Often, it seems the problems 
really he with the programmers. 
They become over-optimiMic 
and give unrealistic completion 
dates, and that's when it all 
starts to nil the fan. Confirming 
this. Ms Byme said "we just let 
the programmers get on with u'\ 
Of course, the upshot of 
working this way is that it gives 
them the extra time necessary to 
come up with a truly 
professional and highly polished 
program. 

Details are still fairly sketchy, 
but we're told it's an adventure 
game which includes both 
graphics and text, and one that's 
been developed from The 
Hobbit. If that's true, then at a 
OOSt of £14.95, MH might well 
have another winner on its 
hands. 

SCARFACE 

MEETS 

SPECTRUM 

Another new game, and the 
latest from the MH stables, is a 



combined adventure/ strategy 
game called Mugsy. It has an 
assortment of gangster* with 
their respective molls, and all 
these hoods have to be talked* 
to in their own vernacular or 
they refuse id understand your 
commands, 

Mugsy. priced at K6. l J5. 
includes some "very good 
graphics", claims Ms Byme: 
"you can even see the 



said "It was just a series of 
coincidences. Since we started 
to produce computer game 
have constantly been on the 
look out for new ideas. And one 
source of these ideas came from 
people who had designed board 
games that had never actually 
been marketed. So we looked at 
these suggestions, and found 
that while some of (hem could 
he successfully transferred (o 




A «n*lh pr«Vi«W Of th# prthiHoric pindtmonium in Ugh! — 
On* Of th» n*wgnm*m to b* launched from Softvfc- 



expressions on the characters' 
faces". Sound's great . . I can 
hardly wait! 

MORE HYPE 
FROM VIRGIN 

New software houses seem (o 
spring up overnight, and one 
j that sprang' over the course of 
i last year — albeit a little shakily 
to begin with was Virgin 
Games. 

The company's just announced 
a new game called Hype, and 
strange u> say it's not a 
computer game but. in (act, an 
otd fashioned, common or 
garden board game The idea is 
to get into the record business 
and promote your band 
{something which Virgin ought 
10 know a thing or two about). 
But why, we asked Virgin's 
rrwinuginc director. Suk 
Alexander, the move towards 
more traditional games' Vs ai 
Virgin going to stop producing 
computer games? 

Denying rumours that he was 
also going into the busiru 
OUOOMCttffflg iHjM> Ipyt be 



computer, odiers were better c 
left in their i>nginal form" 

However, decision taken, the 
reality of it apparently proved 
rather more ol a problem. Says 
Nick, "The whole thing was 
much more difficult than we first 
thought For example. Hype 
should have been in the shops 
before Christmas, but due to 
immense production problems, 
we found we couldn't set it out 
until now". He went on, 
"board games certainly bra 
more value, socially, than 
computer games". And to back 
up this conviction, he plans to 
continue producing them 
throughout die year. Ai the 
same time he assures all Virgin 
computer games enthusiasts 
that efforts in producing new 
software w ill be maintained 

BACKING 
OCEAN'S HUNCH 

After the success of ii^ 
Hunchback program, OoMfl 
lias decided to produce a sequel 
which is lo be called 
Quasimodo's Revenge, and it 



will be launched at the Your 
Computer fair later this year. 
Ocean's managing director, 
David Ward, says "the new 
program will have a dozen 
different screens — and will be 
the most fantastic thing of all 
time". Which may ewo bt true, 
especially If its anything like die 
original 

Ocean is continuing in 
its prolific way with at least 
four other new titles in the 
pipeline, though some are as Tar 
away as six months from 
general release. The first, to 
look for is Ctivafon, a (rue 
arcade game in the sense that it 
has been licensed from the 
arcade original. Its based on the 
story of the court of King 
Arthur, where (he player has lo 
rescue the distressed damsel, 
and at the same time pick up the 
eight pieces of a door. There are 
knights trying to hinder your 
progress, but help is at hand in 
the form of Arthur's trusty 
■word, Fixcalibur Should 
manage to pick this up. you'll be 
protected; lor about 20 seconds! 

The scctmd title is MHigan's 
Gold. Here you play the part of 
Giltigan and the idea is to 
collect sacks of the yellow stuff 
you are equipped with a 
n heelbarrow to speed things up 
■ link It also features a 
scrolling maze, and plays the 
old Laurel arid Hardy song 
"Trail of the Lonesome Pine*. 

Details on two other games 
were less forthcoming, but one 
is to be called Chinese Juggler. 
It was concocted, unlikely as it 
seems, in Hungary and Ocean is 
even reported lo have sent some 
machines out there (o get the 
program written. The finished 
product, according to David 
Ward, "offers some truly 
outstanding graphics". And in 
bushed tones added, "it's all 
very top secret at the moment 
Bui if you want a sneak preview, 
try taking a look at the version 
that's been around for ages fur 
TheCBM64 

And finally, one mure for the 
pot, a surnanned Sandy White 
has confirmed to us that he 
expects hi* Ant Attack Mow 
up tobe ready for Christmas. 

□ 
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DO IT WITH 



Would you like to transfer your Spectrum programs from 

1) TAPE TO MICRODRIVE 

2) TAPE TO TAPE 

3) MICRODRIVE TO TAPE 

4) MICRODRIVE TO MICRODRIVE 

Then do it with the TO AJRS'MMTMMSS 



ZX Spectrum 



aoDGaoaaDLJ 
DDnaaDaaac/ 
aaDDDDnaad 

DDDDDDaCDDn 



T^ AHi^- =i??^Pil?i§? will enable you to transfer any 

Spectrum program of any size up to the full 48,0 K. It is user-friendly, 
reliable and efficient. It goes beyond where similar programs fail. 

Just load the T^Allii?-^^?^5^^ and then follow 
simple screen instructions. No matter how many parts your program 
has,whether they are headerless or with header, written in BASIC 
or m/c, etc.Jt will transfer them all in one go. You can men verify, 
save again or load your next program(s), 

For only £ 5.50 you could transfer all of your software, provided 
you do not infringe copyright. 



TAPE 



lease send me copies of T^Asii^™=Fi?I§ =•§?!§? 

at £5 50 each 
I enclose cheque/PO tor £ 

Nome , 



Address 



...... .^. ....... .......... 



............ 



Send to 



g#^A^Tif S#S#t 113 Melrose Ave, London NW2 




Your Spectrum is continuing to scour the country's computer clubs to get the undiluted 

thoughts, fee tings and impressions of dedicated games enthusiasts — thus providing our 

readers with unbiased evaluations. Any club wishing to offer their reviewing services should 

contact Ron Smith. Spectrum Soft. 14 Rathbone Place, London W1 P1 DE. 

This month we visited the Heald 
Green Computer Club (which 
meets fortnightly at the Puhlic 
Hall, Outward Road, Heald 
Green, Cheadle, Cheshire, on 
Wednesdays from 7 . 30 to 
10.30pm). Three of the club's 
leading members each played the 
games we gave them for review 
and in some cases found them so 
well-conceived and written, went 
completely over the top with the 
superlatives. In others, the games 
were deemed to be re- hashes of 
old ideas and evaluated 
accordingly. 

The club was formed four 
months ago, and has already 
managed to attract over 40 
enthusiasts. All members are n#ro*t «i ih. H..wc,..n compute cu»i» 

being brought up to the same Membership is offered at a 

standard of proficiency by the very reasonable rate, and all 

more experienced members who enquiries should be referred to 

are running formaJ courses in Tony Samuels on 06 1 -437 0580 

both Basic and machine code. ( after 6pm ). Tony, incidentally. 




— Jo« Hall, Tony Stmuili and Mark Knight. 



is currently working on a new 
program for the Spectrum (called 
Ugh — see Rumbles in this issue) 
which will be available from 
Softek in the near future. 




SPECTROH 

nrita 6i«itA5 9S 

Control the ' Spectrofl fighting robot" and 
avoid the various obstacles while 
Masting the meanic robots to bit*: am! 
all this lakes place in an area that's 
contained by an electrified fence, 
■arl This variation of Berserk is fairiy 
fast, but doesn't seem to live up to its 
boast of having been written in 100 per 
cent machine code. And ii doesn't make 
much use of colour or the Spectrum's 

Saphics capabilities. 4/ 1 
ii J hi-, program's best feature is the 
instructions which appear on-screen at 
the stan These explain clearly how to 
play and, should the user forget, there's 
always the cassette insert 4/ 1 
Ttif The idea behind this game is a 
variation on a simple theme, but is made 
more complex by having several 
different enemies. It's a pity only 
simple block graphics are used. 5/10 



ROBOT RIOT 

Silwnott/tS 9b 

Rioting robots run amok in (his maze 
game, and your job is to stop them as 
quickly as possible by carefully 
controlling your robot to plant bombs 
that will destroy the mutinous menaces. 
Taiy f Jus is essentially a Pucmatt game 
in reverse. Instead of eating dots, the 
player has to lay them. The theme is 
original and highly addictive, but in 
play, feels a little too slow for comfort, 
and the keys aren't too responsive. 7/10 
Mir* The player's robot is very 
controllable, and the first level starts at a 
reasonable speed which increases 
with successive levels. With superb 
graphics and colour, this must surely be 
the best Pacman game ever. 8/ 10 
Jihi I: very thing involved in this game is 
excellent, from the impressive on-screen 
scoring to the cassette inlay. This is 
undoubtedly Silversoft's best. 9/10 



tan 

(■■•l MlcMll/tl.flS 

This is a 3D ma/c game in which the 

player has to collect coins, crosses. 

gem stones and keys that'll open gates 

All the while one has to avoid the skulls 

that stay in constant pursuit. 

lllf 3D maze games may not be exactly 

new on the Spectrum, but this idea is — 

and it's also very exciting Skull is not 

what is usually understood by the word 

colourful but its use has produced some 

Juicily stunning graphic effects. 8/10 
■ii The skulls come close to the 
standard of a professional illustration. 
The treasure doesn't reach the same 
standards of excellence, although it can 
still be identified. 9/10 
Mark The instructions on the cassette 
insert arc very comprehensive. There's 
also an keyboard overlay to help the 

E layer get the hang of the controls, 
lighly recommended. 9/ ] 
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SUPER SNAILS 

GMiiNicbiit/U-95 

Snails are being bred in a laboratory and 

two of them escape one of which is 

controlled by the player. As (hey move 

they leave a trail of Super Glue. And it's 

your task to trap the other snail, at the 

same time avoiding your own trail and 

that of the fel&ow escapee — all in an 

effort to avoid a sticky end, 

Mark The speed of this game, which can 

be selected by the player, ranges from 

very fast to unplayable, The graphics 

are almost non-existent . , . even the 

snail is only one pixel big. 6/10 

Jiia Use of colour is fairly dull, with the 

screen starting off about 80 per cent blue 

and two while snails leaving two white 

trails as they go. 5/10 

Ttif The speed ranges from fast to 

ridiculous; it's virtually unplayable, and 

made worse by the two-colour screen 

and the distinct tack of graphics. 4/10 



PKYED 

bi1o«iliA6.D0 

Automata's Pi man is on the great 
slippery r slope and sees life through a 
drunken h;i/e. The player s mb is to help 
him negotiate his way across a busy 
main road and into the nearest pub. 
Jika This is definitely one of the most 
amusing new games, in concept at least, 
to come on to the market. Sometimes 
the action seemed a link too fast, 
especially as the Pinion became even 
more inebriated. 8/10 
■aril Colour was used well throughout, 
but not spectacularly: the pub ton 
were the best in terms of graphical 
excellence. But the game opens a little 
slowly, with the keys not responding too 
well to the player's directions. 7/10 
Tiaf Ten out often for novelty value, but 
is is so often the case, the novelty soon 
WDWI nff There's also an amusing little 
song on the reverse of the tape, 8/ 1 



SNOOKER 

Iliftni/HJS 

A computer simulation of the real- life 
game that theoretical!} allows the player 
to enjoy snooker without the need of a 
cumbersome table, It's a fairly new idea 
on the Spectrum. 

Jaai The speed is very irregular. Still, 
it's not easy to adequately reproduce the 
movement of a ball on screen. More 
effort could have gone into the graphics, 
the balls are not very well defined Ml) 
iMf Problems occur with colour. For 
example, it's not possible to have a 
green ball on a green table. Some of the 
balls are therefore represented by non- 
standard colours, ft •• 1 
Mark Comprehensive instructions appear 
on the cassette insert, as you'd rH 
remember them all straight away The 
program has one slight technical 
problem — if the ZX Interface 1 
connected, it doesn't work. 7, I U 




HOUSE OF THE LIVING DEAD 
Pbispi amtlam/tS 95 
Another maze game ^ here each maze 
represents < at a guess ) a floor in a 
haunted hotel. The aim is to tear around 
picking up the four sections of a key. and 
assembling them while avoiding the evil 
spirits This done, the player can move 
on to a harder level with more sprites. 
Jean This game has a highly original 
theme but looks rather like Pacman 
without the dots. The graphics are 
extremely good, with flapping bats and a 
skeleton with a funny walk. 7/10 
Tiaf Instructions were a little scarce, 
screen layout is exceptional but there 
could have been a greater vancty of 
monsters in a 48 K program. 8/ 1 
Hark The speed of this game is just about 
right and colour has been used to good 
effect, enhancing the well-defined 
graphics. It also includes a very nice 
loading display. 8/10 



NAANAS 

mmHmfmm 

A pel monkey is hiding up a tree and 
mischievously trying to drop both 
bananas and coconuts on to its owner's 
head. All the player has to do is stand on 
the ground endeavouring to catch as 
many bananas as possible, while 
carefully avoiding the heavy coconuts, 
fttl A highly original game, but one that 
falls short of being addictive because not 
a lot seems to happen, The other 
problem is that the choice of colours is 
not as good as it could be, 5/ 1 
Jaka A fast, uncontrollable game that 
uses cyan as its main colour — which 
doesn't help the tedium, The graphics 
are good, especially when the monkey's 
owner slips on the bananas. 6/ 1 
Mark It's a pity that the playing speed 
can't be altered, because the game often 
seems too fast to control properly. You 
can, however, define your own keys, 6/ 1 



XAMA6RAMS 

Htttn/tHi 

This looks like some sort of education ;tl 
cross between Hangman, anagrams and 
crosswords. The game begins with a line 
of dashes that show where the letters go, 
with the letters appearing jumbled up 
— on the right 'hand side of the screen. 
Tiif There's minimal use of colour, but 
that's not surprising in a text only game. 
Hut more use of it might just have 
encouraged the very young to play the 

Same a little longer. 6/10 
oka This is a user- friendly program 
with a well laid out screen that's easy to 

MM and j useful Help option An 

enjoyable game to play. 7 If i 
Mirk This is a fairly interesting program 
to play — especially so if you like your 
word games even more difficult, wnh iht 
clues being given as a jumbled up mevs! 
Overall, absorbing and good to while 
away a few hours. 7/ 1 
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1964 

Incentive Safneirt/tS.St 
A game of go\ ernment man agcnic nl that 
asks the player to use his or her 
judgement on the complex inter related 
issues that govern the performance of 
the national economy. As the British 
Prime Minister, all you have to do is 
slay in power until 1 999? 
Tii| Speed, although not particularly 
important. Could probably have been 
improved upon; the program looks as 
though it's been written in Basic. But the 
real enjoyment comes from the daunting 
task of running the country, 7/ 10 
jfke Being more or less a text-only game 
colour and speed are of Little 
importance: but they're used to good 
effect in both cases. 8/ 10 
Mirk The idea behind this game is both 
typical and interesting: it's ideal for 
economists and anyone else who would 
like to have a go. 7/ 1 



DINKY DIGGER 

Pflilern/ED 95 

1 hi i.ikes on the role of the 

Dinky Digger, whose job it is to dig his 
way underground and eat oil the 
cherries. At the same time, irate chasers 
arc desperately trying to hall your 
progress, and I host- need to be stopped. 
Jell When playing, it soon becomes 
clear that the baddies move a lot faster 
than the Dinky Digger — which makes 
the securing of thetr destruction virtually 
impossible. 5/10 

Taaf The main fault with this game is 
that it's simply too hard. The poor 
presentation spoils the overall 
appearance of what is essentially a good 
idea. 6 10 

Mirk The idea behind this game is a good 
one but it gets lost somewhere, due to 
the unsophisticated and unpolished 
finished product. Nevertheless, its 
playable and moderately enjoyable. 6/10 



MAGIC HEANIES 
COS Mierfiritems/£5 95 
This is one of those tunnelling maze 
games where the players character a 
wizard — makes his own mare as he 
goes. The idea is to defeat the magic 
meanies whilst picking up all the lead 
which can be transformed into gold. 
Mart There arc already a few games of 
this type, but this is one of the better 
ones. Nine speed levels are included, 
and these begin quite easily, increasing 
to a level where a high degree of manual 
dexterity is required. 8/tO 
Jake Colour and graphics, ,ilirn ugh not 
spectacular, arc certainly adequate, 
giving a reasonable amount of 
enjoyment The plot is rather silly, but (he 
game's very addictive, 7/10 
f«if The graphics used in this game are 
a little limited — because they're one 
graphic block in size, and move only one 
block at a time. 8/10 




PINBALl WIZARD 

CP So»twir«/[5 95 

The title really speaks for itself: a 
simulation ofthe old arcade favourite, 
and a rather complex one at that, 
complete -v. ith flippers, spring action 
firing, bumpers, and many others. 
Tiejf This game is so well written that 
everything works as it does on a real 
pmball machine. The flippers move 
instantaneously, and the scoring makes 
excellent use of sound, 9/10 
■irk The perfect choice of colour and 
superb graphics all go to make this a 
most amazing simulation. Bait 
movement is impressive and very 
realistic 10/ 10 

iifti A brilliant idea that's totally 
absorbing and so addictive it makes this 
game one ofthe best to have been put on 
the Spectrum. Only one thing: perhaps n 
would have been nice if a change of 
scenery had been included. 10/10 



HUNCHBACK 

Dce*n/16 90 

classic theme, the player's 
job is to enact the part of Quasimodo 
and rescue the beautiful lis mere I da 
while avoiding the guards and fireballs, 
and having to jump over pits of fire. At 
the end of each screen Quasimodo must 
ring the bells, the bells' 
Jibi Quasi' is quite easy to control, but 
the 3D effect sometimes makes it a bit 
difficult to judge when to jump and so 
on. Nevertheless, that's not really a 
problem, and the speed ofthe game is 
quite comfortable throughout 8/10 
Tanf One really amusing thing about the 
game is that "Quasi' looks like he's 
wearing high heels, and the guard seems 
to be doing a goose-step. 8/10 
Mark One teeny weeny 'bug* seems to be 
present — 'Quasi' can't use the bridges 
the knight builds. Still, it doesn't spoil 
the player's enjoyment one bit. 9/10 



NI6HTFUGHT II 

Hcwxon Coniultinlj/tb 95 
This ^ another flight simulate! package, 
but one that is able to Tit into I f>K You 
take the controls of a 'Cessna*- type 
plane and negotiate a safe landing. 
leey Two outstanding features of this 
game are the speed at which it responds 
to your commands, and the choice of 
colour. Both are so good, that they make 
flying this plane less difficult than those 
found in other simulators. 9/10 
ill A very useful feature is the clear 3D 
representation ofthe runway; apart from 
this, though, nothing else can be seen 
from the cockpit as you're Hying at 
night. 8/10 

Mirt The program offers as many as 
seven options; such as looking ai your 
position or going into training mode. 
The colour ls used well, but not 
extensively and the graphics are supcrtt. 
It's also joystick compatible. 910 
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OH MUMMY 

Bern SoftwireAS 95 

You're on an expedition to the and cm 
Pharaoh's tomb, it) control a parly of 
explorers so that they bump into five 
royal mummies. You do this Hy finding 
keys, treasure and magic scrolls, all the 
time avoiding the tomb's guards 
Jail This game has five speeds which 
range from fast to virtually impossible, 
Although all the colours of the spectrum 
(no pun intended) arc used, the overall 
effect is a sort of orange haze — making 
its use average but not spectacular. 6/10 
Mark The guards and yourself are 
represented by simple block graphics 
which give little detail; however, the 
various artefacts are better defined 11 10 
Tllf Despite the simple bul pleasant 
little tune that's played at the start, the 
overall effect could have been far better 
The picture on the cassette insert, 
however, is excellent. 6/ 1 



ALCHEMIST 

Injgiac Softw»re/t5.50 
A graphic adventure game where the 
player takes on the role of an alchemist, 
a™ must collect various objects and the 
four parts or the destruction spell to aid 
him in his quest to kill the evil warlock. 
John I his is certainly the most original 
game to come from Imagine. Us use of 
colour must have stretched the 
Spectrum to its limits (if not beyond), 
and includes the smoothest, flicker- free, 
high resolution graphics ever produced 
on thts machine, 9/10 
Tw| The eagle looks like an eagle, the 
wizard's movement is realistic and the 
use of sound is excellent. There's only 
one sma 1 1 probl cm the x baddies' 
move too fast. 9/10 

Mark T he speed of this game is just right 
when you first play it, but seems a little 
slow as your expertise increases. Highly 
recommended. 9/10 



CAVERN FIGHTER 

Buo/Byfe/U 95 

The aim of the game is to protect 
Watford from hostile attack ( H'fry 
barker? Ed/ t and this is done by taking 
control of a Gamma 1 4 flight craft and 
winging your way through long narrow 
caverns, shotting out the enemy rockets' 
fuel dumps and destroying meteors, 
Tsaf This is an incredibly fast game 
considering the amount going on, but the 
graphics aren't very appealing, neither 
is the choice of colour. 5/10 
Jlka Its a bit quick in the early stages, 
but this is far from a disadvantage. On 
the contrary, it quickly makes the player 
more skilful, and better prepared for the 
later stages. 7/10 

Mart Colour is well used which makes 
the player's own craft, as well as the 
assorted aliens, stand out against the 
background. The graphics are smooth 
and fast. 8/10 







JUMBLY 

Dk Tftaici/tB 95 

This is one of those slide puzzles, the 
kind that used to be found in Christmas 
stockings and crackers every year, You 
start with a picture grid, and all the 
squares jumbled up; your job is to put 
them back in order, 
Tail The pictures generated are of a 
particularly high standard and use 
colour to the best advantage. But 
needless to say, they are generally static 
and, therefore, this is less of a plus. 6/10 
Jfka Having instructed the program to 
move one of the squares, it shifts to the 
new position very quickly. Sometimes 
the response to the player's commands 
is so good, the wrong section moves. 7/10 
Mirk The pictures generated are superb, 
and the speed of the program is very 
fast, giving a good response time — 
apart from when it's jumbling the letters 
which takes about IS seconds. 8- 10 



CLASSIC ADVENTURE 

Melton mi HotiiAS 95 
This is a copy of the first ever text 
adventure game which was written to 
run on a large mainframe computer. The 
aim of the game is to search for hidden 
treasure, which is often guarded, and 
then return it to your home base. 
Taay The program responds almost 
immediately. And with your commands 
appearing in yellow and the program's 
messages in white, the game is fairly 
simple to play 7/10 
Jlta This is a good conversion of the 
original which requires plenty of 
concentration and practice to be 
successful. The cassette insert is 
colourful and includes very 
comprehensive instructions. 8/10 
Mara An adventure that has an extensive 
vocabulary, always keeps you interested 
and puts your brain to work. A good 
adaptation of the original. 9 10 



FRED 

Qilckilhra/EB.SS 

You are Fred, a fearless archaeologist, 
and must work your way round the 
pyramid in search of ancient treasure. 
It's not quite that simple as there are 
ghosts, vampires and acid drops which 
all try to hinder your progress. 
Mira This is quite an original maze game 
that has an unusual twist. The speed is 
just about right — fast enough to keep 
you on your toes. 8/ 1 
Ttif A game which includes many 
novel twists. Its use of graphics and 
colour is very good and the overall 
appearance is just about perfect. 9/ 10 
Jaa This is not a particularly new idea 
for a game, but it does have superb 
graphics which are large and wcti- 
defined The instructions on the insert, 
are very clear and precise, and this 
makes the game addictive, easy to play 
and very user- friendly. 8 10 Qs 
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FOR 
THE ZX 
SPECTRUM 



•■: : Bonkers and Breakaway are available 
from Prism t Woofworths, Rumbetows, 
John Lewis and Debenhams, 

* Dealer inquiries welcomed 

* Overseas inquiries welcomed 

00 VOL/ W>W£ A GOOD IDEA FOR A GAME? 

CALL US? 

COMING SOON! 

* Bricky Micky 

* Time Bug 

* Final Frontier 

detail* 



HOW TO ORDER 
Teltphone order* 
(01) SOS 1216 



PRCCOm 

SOPTWARE 



POST TO PftOCOM $Of tWARf 

304 HIGHROAD LOOGHTQtl CSSEI 
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# Bermuda Triangle 

* Magic Orchard 



■ 

by post 

Simply write |Ol- tnr 

PIMM 
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PROCOftrl SOFTWARE 

309 HIGH ROAD ■ LOUGHTON ■ ESSEX J n c«*' '*«*• ■»* 
TEL: (01) 5081216 ! 
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Available Now for 
Commodore 64 



¥ r ■ w 



COMMODORE 64 

& 48 K SPECTRUM 
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VALHALLA A MtfatM tor CommeOQft W*rd*«K Soacimm. and « 
■m**'1 "* VALHALLA playa* manual and praianlabon t»a 

VALHALLA * normally avaAabto rrom atoeti, and ardan af* b**p*lch#d by 
mm H. tor any tmson «• ara unatoJaiofuM ywr ordar pHw 14 bay* or 
i*c.*4)t. a*a **l npi% you 

VALHALLA caatatto* carry *n mrnnftifinn Iriaurna .rapt a ca ro ant oua 

Commodore VALHALLA Commootue prmfer optional, fat* not *upponeC 
Spacman VALHALLA ZX prnta* optional. M MKajaj and ii*n» pman not 

TDOACCA (UK Qnryl &na*y ccn^wi m» coupon and FR££POST «#> 
you eftaoua P O mad* payabto to LtQtND 

flr TELEPHQW G2ZWI24S3, WorvFn. 9.5 30 naung nam* and idOnw. 
card Mo. and mu) '*ou**d 

AfTAJLf ftS Pit*** contact your ragular iliMfcutor. 

COflWf SPONDEKCE lEGENO (Cwatomtr Ralabon*) National Wort*, 
a** Road Homto*. IHM— t. 

MOV-SOFT QPfRAT PMG StSUM UNOEF4 LlttNCt 



Post 10 ■ LEGEND FREf POST. 

P.O.BOX 435. LONDON E4 



Pleaae Bind me 

copy/copies of 
VALHALLA tor the 
COMMODORE 64 



Please send me 

copy/copies of 
VALHALLA for ihe 
48K SPECTRUM 




^^ 



I enclose ctteque/P O for E 

(El 4 9Seach incl VAT and PAP) 

Of I wish to pay by Access/ Barciaycard/ Visa 

Card No 

Please print name and address 

Name 

Address 










Credit Card holder s signature 
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FOR THE 48K SPECTRUM 



Imagine a program that can tell you the 
meaning of every machine code word and 
what you should type to get the computer to 
do each command. 

This program along with its instruction 
booklet can teach complete beginners or 
semi experts and is now available from 
Peekay Software for just £6*95. 
Wnte for more details; 

To: PEEKAY SOFTWARE, 
DEPT YS, 38 BERTON CLOSE, 
BLUNSDON, WILTS SN2 4BE 



ELECTRIC SOFTWARE 

THEY SAY THE WORLD 
WILL DIE 



"Addictive qualities 8< CRASH 
Value for money 8 l - Micro 



FMtMfM 

GRAPHIC LOCATION* 
LAHGf VOCABULARY 

ABHHSVIAHONS ACCEPTED 

iVWf 0:ATL P ESPOUSE TlMtS 

i*i MUlhC MNSt OF HUl»OUB 

MJIL (N5THUCTIQNS ON LOADWd 

1H*1 HACMWC COW 

Save Game 
feature 



ONLY C4-50 1 



I 




Send PO /cheque to 
Electric software 

13 Clarendon Road 
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TOP 20 



Well, here il is . . . the KS Top Twenty! Obviously, 
there are any number of charts available to show inc 
state of software sales and if you look around, they all 
seem lobe different. Funny, eh? 

So what we've decided to do is to invite you the 
readers to tell us your current favourites; that way. in 
future issues we' II be able to publish a chart that really 
does go some way to reflecting your fave raves. Ai the 
bottom of the page you* II find a coupon for entering 
your top five tapes of the month l\ ither fill this in and 
send it to us. or pop off a postcard with y our top five 
scrawled upon same. 

As wc collect your entries, every month they'll be 
punched into the nearest Speccy and out will come the 
YS Reader's own chart. That way, with any !uck, 
we'll be able to see just how accurate all these 
competing charts are And as just a weeny incentive to 
get you writing to us, each time we work out the chart, 
all the entries will be put in a targe hat ( belonging to 
our editor, of course) and the first out will receive three 
of the latest software releases for the Spectrum. 

Don't miss out on our hopelessly inadequate prize. 
Send your selection today! 



p. 



YS TOP 20 READER PHI 

My top five lave raves on the Speccy are: 
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HUNCHBACK 

OCEAN 



MANIC MINER 

SOFTWARE PROJE 



ATICATAC 

ULTIMATE 



STONKERS 

IMAGINE 



DEATHCHASE 

MICROMEGA 



CHEQUERED FUG 

PSION 



FLIGHT SIMULATION 

PSION 



ANT ATTACK 

QUICKSILVA 




A COMPLEX GRAPHICAL WAR SIMULA TION 
WHERE YOUR TASK IS TO TAKE OVER THE 
WO RLD - STRlC TLY FQ R M E GA LDMAMACS 

ONLY 



MR WIMPY 

OCEAN 



ALCHEMIST 

IMAGINE 



A CHANCE TO DISCOVER THE 
HORRID TRUTH Of HOWBURGERS 
ARE MADE — AN ARCADE 
CONVERSION 



A WIZARD PROGRAM WHICH MANAGES TO 
BLUR THE BORDERS 
BETWEEN ADVENTURE 
AND ARCADE 



FIGHTER PILOT 

DIGITAL SYSTEMS 




A 3D FLIGHT SIMULATION PROGRAM 
THAT SITS YOU BEHIND 
THE CONTROLS OF A 

FIGHTER PLANE 



LUNAR JETMAN 

ULTIMATE 



A COMPLEX ARCADE'ADVENTURE THATTAKES 
PLACE ON THE FROZEN 
WASTES OF THE MOON 



JET PAC 

ULTIMATE 



FIRST YGU BUILD A SPACESHIP. 
THE N YOU GO STA R- TRE KKI N G 
AROUND. COLLECTING GEMS FROM 
OTHER WORLDS 



HORACE GOES SKIING 

PSION 



PYRAMIO 

FANTASY 





A GAME THAT BUNDLES THE 

CLASSIC FROGGER 
AND SKI SLOPE PROGRAMS 
INTO ONE 

THERE ARE 120 COLOURFUL N 
AND ALL YOU HAVE TO DO IS 
COLLECT THE CRYSTALS - THE 
TROUBLE IS ITS RAMNGAUENS' 



POOL 

CDS 



A SIMULATION OF THE GAME OF 
POOL -FOR SPORT AND PUB 
FANATICS ONLY 



SPACE SHUTTLE 

MICRODEAL 



BIRDS AND THE BEES 

BUG-BYTE 



VALHALLA 

LEGEND 





A 3D FLIGHT SIMULATION THAT 
HAS YOU CLAUSTRQPHOBICALLY 
COSSETTEO IN DEEPEST. DARKEST 
SPACE 

AN ORIGINAL IDEA FOR AN ARCADE GAME 
THAT INVOLVES COLLECTING NECTAR 
WHILST KEEPING OUT OF THE WAY 
OF THE CENTIPEDES 



A GRAPHICAL/TEXT GAM E THAT 
HARKS BACK TO THE WORLD OF 
NORSE MYTHOLOGY FOR ITS 
NSPI RATION 



HARRIER ATTACK 

MARTECH/DURREL 



ATTACK THE OCCUPANTS OF A SMALL 
ISLAND WITH THE VAUENT LADS 
OF THE HARRIER DIVISION 
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DINKY DIGGER 

Its super-fast, furious and 
as mean as they come. 

(Spectrum 48K) 



XANAGRAMS 

Over 5,000 permutations 
in this game of skill for all 
ages, 

(Spectrum 16K/48K BBC 'B* 
Electron CBM64) 




PENGWYN 

As the temperature rises, 
strange happenings begin 
in Pengwyns frozen world. 

(Spectrum 48K BBC 'B' Electron 
CBM64 Spectra video). 
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Available nationally from 
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st retailers and all good multiples. 
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Price £6.95 each 



{£795 for overseas mail order) 




Yawns, 

delivery update 




'Datapfus have made their name supplying computer peripherals at competitive prices, 
f believe that we have now found the best price/performance daisy wheel alternative 
to dot matrix. The ideal printer for both data and word processing. Truefy, a high quality 
machine at an affordable price. As Managing Director, I guarantee you won't buy better' 

So make the most of your Spectrum and turn f\ n 

it into a quality printing system lor home 
correspondence, documents, short stories 
and business use The special interface Kit 
required is available, see coupon. 







Use standard stationery or, for ONLY £ 79 (if 
ordered with your TP1) we will supply a 
tractor feed so you can use continuous or 
fan'oid paper. 

This is just one offer you cant miss. To 
avoid disappointment RING NOW on our 24 
hour answering service 0242 527412 to place 
your order quoting your Ac cess/Bare l a ycard 
No., expiry date and full name and address 
OR complete the coupon below and POST 
TODAY. 

Please allow 28 days delivery, if not 
completely satisfied return goods in original 
packing within 10 days of receipt and we will 
replace or refund your money in full, 
For technical queries telephone our Expert 
Hotline 0242 37373 or visit our showroom at 
39-49 Roman Road. Cheltenham. 



SPECIFICATIONS 

Print Speed i20*pm 

Character MH 138 ASCII 8fl printable 

Qh*prt#r *p*tliV 12CPI 

Pnnung UnkSteeUornJ 

Paper **fl(i il' mmn 

Writing line TO 5' t» character Ikne 

L)n« spacing Q Mna» par inch 

Piper Feed- Friction, single th«t or 

farrfold 

2*0 mitt, SOHi 

Otmarialorw [H,** 1 <W> WtY rflt I? * 
Weight fS&ltn 



Operator Control*: Power wort. top 
at form, wnprainoft 
com ran (5 Hmlt) 

INTERFACES 

Parallel 

Centronic* compatibt* t bri parallel 

aim 3 control Imea tdala. ilrooe Busy. 

acknowledge) 

Serial 

FCS333C cprnpatipta. 50-1*200 SPS 

«nd crw acter mi length all 

switch »Nct*Oi« 
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COURSE WINNER allows you to use the power of your computer to get the edge on the bookmaker 
The program contains a database full of detailed information on all English and Scottish flat 

courses, me ten leading trainers and jockeys, and effect of the draw for different wefght earned 

and race length is detailed lor each course This information can be displayed on the screen for 

reference at any time. 
COURSEWINNER can be used in two modes — quick mode requires onfy the starting price and 

results of the last three outings (as found in any newspaper) for each runner. Extended mode 

allows detailed analysis of the following factors: 

• Recent form and starting price • Trainer and jockey form lor the course 

• Weight carried and Race length # Effect of the draw and of the going 

• Also included in the package is a utility which calculates the returns on any single or accumu- 

lator bet, win or place, tax paid and deducted. 

Available for: SPECTRUM (48K), BBC (6). COMMODORE 64, DRAGON, APPLE 1 1 lie. ATARI (48K) 

Price £12.50 all Inclusive 



POOLSWINNER 

THE ULTIMATE POOLS PREDICTION PROGRAM 



POOLSWINNER is the most sophisticated pools prediction aid ever produced It comes complete 

with its own massive database 

Fully menu driven. Simple to use, yet very powerful 

Predicts SCOREDRAWS, DRAWS, AWAYS and HOMES 

Selec Software guarantee that POOLSWINNER performs significantly better than chance Your 

prospects of dividends, and perhaps a jackpot are greatly enhanced 

POOLSWINNER automatically calculates the league tables as the season progresses. The tables tor 

any division can be displayed for reference at any time. 

THE DATABASE supplied witn the package is the largest available— over 20000 matches (10 years 

league.football). The database automatically updates as results come in allowing the program to 

adapt to recent changes in patterns 

POOLSWINNER is for use witn English and Scottish league matches, or cup matches between 

league sides. The program can be used for all future seasons 

The package is complete with program, 20000 match database, and detailed instruction booklet. 

Available for: SPECTRUM (48K), ZX81 (16K), BBC (B), COMMODORE 64, DRAGON, APPLE Wile, 

ATARI (48K) 

Price £15.00 ell inclusive 
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Immediate dispatch (return of post) 

SELEC SOFTWARE 

37 COUNCILLOR LANE, CHEADLE, CHESHIRE 

061-428 7425 
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CILNEWS 

While njrrouis abound. QL USER 

checks out the truth behind the 

add-ons current ry being 

irtortisedfoi tneQI 
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AROUND THE 
HOUSES 

More over -the- fence gossip from 
RON SMITH on the support 
expected Item the software 

houses. 



82 



SOFT SELLS 

QUENTIN LOWE examines 

Psion's freetxe software packages 

far the QL — with annotated 

screen pes' 
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HOLY 
STRUCTURES . . . 

IT'SSUPERBASIC 

Wnat are the possibilities fw 

structured programming on the 

017 ANDREW PENNELL takes a 

peek at the provisional manual 
and reveals all 
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SINCLAIR WATCH 

With all attention concentrated on 

the hallowed halls of Sinclair 

Research GUTTERSNIPE gets 

the news behind the news 

Mk Roger Muniord M 1114111 Etta 

Bruce Saw'wc! Deputy Editsr I m 
Bovlsn Efliimil Awutut Peter Shaw 
Salt win CmiltHt Gavin Monk, III 
EifUr m Lumsden, CMtrtlfttr. Ron 
Smutf s Andrew PemteltM 

Mm Jimmy Egen Art Minimi 
.. • ■ • [','tjt MnrlitmmA 

jefl Raggett MiertiMMnt 
i Shane Campbell. Gilt Hams 
Wood rr*iei«i Eiltor Derek 
Ccnen Tftuitltft Beverley Douglas, 
UiggeKayley VetmaMiWg fr rtt cl ll 
Mhi$- iri Grill An Dlrtcltr 

• PMtikv Steve E ngland. 
DiftrtliUta Mimic; Coin James 
hWak* bf Sportscene Specialist 
Press Ltd 14 Ratftbone Place; London 
W1P IDE Company registered 11 
EngtwJ T*al*M |H fepwtaMb) 
01-631 M33T*i895-;139BukSjG 
|«yn*Ktl*i Graoh*: Ideas London, 
Fnrtwt Cnase Webb 0t1se<. St Ausieii 
Comwatl: MstfftitiN Seymour Press. 
334 Brottw Read London SW9 T*e- 

CeOl-7334444 All mate»ial in tL 
• 1 9W Feietefl Productkons, and 
a not be reproduced in whole or m 
without written consent of the 
shers QL Uur is a monthly 
publication 
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Supplying the 
Mythical with the 
Hypothetical 

In the race lo produce 
hardware add-ons tor the as 
yet unseen Sinclair QL and, 
of course, 9am the distinct 
commercial advantage of 
being first, manufacturers 
are still falling over each 
othertrying to get their 
hands on either a machine, 
or a detailed technical 
specification. And 
interestingly enough, lack of 
Information hasn't stopped at 
least two companies from 
advertising their 
hypothetical wares. 

the first of these 15 Miracle 
Systems of Cambridge, 
which 19 planning to Supply 
the QL owner with a parallel 
printer interface, "But", we 
asked MrHoneyball.'how 
can you produce such a 
device without the necessary 



technical details?". 

Well, aclualiy' he said "It's 
not in production yel But it II 
o n ly take us th ree or f o u r 
days to tailor the interface 
after the first batch of QLs 
become available". Anyway, 
for £49 the purchaser gets 
an interface that plugs into 
the serial port, and one thai 
doesn't require any software 
to drive it, With any luck it 
should be available some 
time in April. More details on 
0223312836, 

Xcom (Services) Ltd, of 
London, has started 
advertising a QL compatible 
floppy disk drive, and this will 
be supplied with a controller 
that plugs straight into the 
expansion slot. But until 
Xcom can get a QL to play 
with, customers will have to 
make do with an RS232 
interface, says the 
company's Mr John Seaman 

There is, however, one 
company claiming to have a 



'friend 1 st Sinclair Research 
who has been able to supply 
not only information, but QLs 
for limited periods of time 
This has apparently enabled 
the company to copy the 
ROM, disassemble it, work 
out what's going on and 
design add-ons accordingly. 
But sad to say. all this effort 
has so far come almost to 
naught. Each different 
machine popped through the 
back-door has been modified 
to Overcome certain inherent 
problems, All of which, says 
our source, suggests that 
Sinclair Research is still 
changing the hardware. Our 
Cambridge mole is also able 
to con firm rumours that the 
Basic is so full of "bugs that it 
keeps crashing, and that the 
manual still hasn't been 
completed Were all this to 
be true, we might be seeing 
delivery dates nearer to 
Christmas than Sprtngi H 



The Great QL 
Accumulator 

The latest official news from 
the Sinclair Research camp 
would seem to indicate that 
QLs will not have been 
despatched until the end ot 
March has gone. The 
company had originally 
scheduled delivery of the 
first machines (©customers 
for the end Of February, but 
due to delays "caused by the 
final stages of development 
taking longer than planned", 
the opening date has been 
put back a month 

Attemptstod iscover t h e 
reason for the switch from 
"phenomenal demand" to 
"development problems'" to 
explain away the delay were 
met with frosty replies that 
amounted to little more than 
"no comment". Also pamed 
were questions on current 
rumours that suggest the 
company has no QLs in stock 
(at dme ofwritingl and that 
theSuperBasic ROM was 
still in the design stage when 
the device was launched 

Sinclair Research has 
already sent out letters to all 
who've staked their claim for 
one of the wonder machines, 
explaining (he delay and 
informing them (roughly) 
when to expect delivery. For 
those who ordered (heir 
machine at the launch r the 
letter proclaims hopefully 
that "we expect to be able to 
deliver your QL not later than 
the end of May" However, 



II jrou have appliaU for BUI ■•■AaritiLp, wa «.i, D* MOdtrig 
juur Bcttbfnhip card with your QL, And pour mlvi Bornh 
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Pan of th* origin*! 'dear John' 
n*ft*arch. 

the grapevine would seem to 
suggest that orders were 
placed in a vety large hat and 
picked out at random — 
something which has not 
pleased many of the 
software houses who biked 
over their orders to Sinclair 
Research HQ. even before 
the dust had settled from the 
launch. 

AH hough Sinclair 
Research is being fairly tight- 
lipped about the state of play, 
the word is that the 
company s Cam be rley 
offices are receiving about 
500 orders a day — which 
works out ai something like a 
staggering £200.000 daily! 

Assurances have been 
made by Sinclair Research 
thai none of your precious 
money will be frittered away 
while you're sitting there 
awaiting the postman's 
I knock. The cash is reported 
to be stashed away in a trust 



latter Mitt out by Sinclair 



fund so no-one can get their 
hands on it — but just who 
will reap the benefits of the 
interest is anyone's guess. 
The only consolation for 
those who've shelled out 
handluls ot the green folding 
stuff is I hat Sinclair Research 
is thinking of giving the tale 
receivers a free' gift to 
compensate for the wait — 
although according to a 
Sinclair Research 
spokesperson, "we don't 
know what it will be — that 
has yet to be arranged" 
Sounds interesting" 

So. it you'd like to enter 
your name m the QL 
tombola, you'll probably get 
a free something or other 
However, it you want to hang 
on to your money until your 
OL is despatched, you'd be 
better advised to order via a 
credit card — that way no 
money will Change hands 
until dell very is due. 



QL USER 



Fired with enthusiasm by me spec- 
tacuiarlaunchofthenewSinclairOL, 
software houses wasted no time in 
placing theirorders for one (or 10!) of 
Sir dive's wonder-machines. Natur- 
ally they were keen to start writing all 
manner of new and interesting pro* 
grams to keep the new OL owner 
suitably amused- That dream soon 
got lost amidst the mountain of un- 
filled orders and discarded produc- 
tion schedules. However, still un- 
daunted. YS decided to track down 
any brave {foolhardy?) pioneers out 
there, eager to be first in the great QL 
race — when it begrns that is! 

OUT IN THE COLD 

Paranoia seemed the order of the 
day. Most of the software producers 
we talked to ail seemed to think that 
some independents had some kind 
of special relationship with Sinclair 
Research that enabled them lo re* 
ce ive e a rly mac h i ne s, t h ey be i ng left 
out in the cold. This was echoed by 
John Fletcherof PSS who said "There 
are perhaps one or two software 
houses who m ig ht have a Q L, b u t we 
certainly don't". He did add, however, 
that when a machine did arrive they 
would consider putting something 
together. 

A l ittle more opt i m i st i c, if just a touch 
confused, was Carol Hewlett from 
CDS Microsystems When asked if 
CDS hadany plans for producing OL 
software she said, "We re dednite&y 
writing software for the OL, but at this 
stage I can't tell you what it is". Was it 
going to be business or games soft- 
ware? Even education, perhaps 9 No 
good, Ms Hewlett wouldn't be drawn, 
So what about the machine itself. Do 
you actually have a OL. we asked. 
"Yea I think so," she said. A strange 
answer.consideringthevast number 
of people who would give an arm and 
a leg — if not ot h er more va I ued pa rts 
of their anatomy — to have one avail- 
able. We asked Ms Hewlett to check 
her stock of QLs. She said she would 
and promised to phone back. We're 
still waiting 

GLIMMER OF HOPE 

Just in case CDS are, in fact. OL- less 
(and good news anyway for all those 
who want to know whais happened 
to their orders), Carnell's Stuart 
Galloway offers a glimmer of hope. 
He phoned Sinclair Research at the 
beginning of March to enquire what 
had happened to his machine; his 
chequehavingalready been cashed. 
He was told by a "pleasant young 
lady' thai the first batch of QLs were 
gomg out (he very next day-She didn't 
tell him to hold his breath — and he 
hasn't. These delays, however don't 
wo rry M r Gal loway. Two weeks before 
the machine was launched, he 



Around the 
Houses 




With tongues wagging 

throughout the industry, 

Ron Smith, software sleuth, 

tracks down the rumours to 

their source and tries to 

answer the question on 

everybody's lips — just who 

has got a QL? 




signed upa programmer "who knows 
the 68008 like the back of his hand", 
and has got to the point where he's 
compteted a utility program on paper 
—all he needs now is a machine to 
test it on! 

Equally interested, though less 
concerned with trying to write soft- 
ware at present, is Bug-Byte. Their 
Tony Baden feels that "H could well 
be Christmas before the QL is m the 
shops", and if that does turn out to be 
the case, as he says "there's very lit- 
tle point in rushing" Another stum- 
bling block, according to Baden, is 
the lack of a cassette interface. This, 
he f eels, cou id be a se nous di sadva n - 
tage. especially when coupled with 
the apparent lack of QL Microd rives, 

SPREADING GOSSIP 

The doom -laden and negative com- 
ments continued with Program 



Power's Chris Payne who said "we 
will be writing software for the OL, 
when we can get hold of one, But for 
thetime being, well just have to wait 
However, plans do seem to be afoot, 
because Chris says we'll be 
approaching QL software develop- 
ment from both angles, ie, business 
and games". He also didn't miss ihe 
opportunity to perpetuate a few 
rumours, by saying 'I'd heard the 
Basic hadn't been finished yet" which 
should please the technical staff at 
Sinclair Research. 

Spreading gossip was obviously 
theorderoftheday because Mr Payne 
proceeded to let slip that his coh 
I eag ue was ' o n e of t h ose Ca m bridge 
(or was it Oxford?) dons, who's done 
plenty of work on the 68000 chip" 
(aft hough the gentleman m question. 
John Haig, might not like that lo be 
too widely known). 

Both Mikro-Gen and Quicksilva left 
that their existing close links with 
S i ncl a i r R esea rch had had a bsol u te ly 
no effect on them getting an earfy 
machine. In fact, Mikro-Gen's Mr 
Denial ( Who he?£d.) kept very quiet, 
and would only say that "it's early 
days yet — we've nothing planned", 
And Qu icksiiva's Pau I Cooper told us 
that they were" having lots and lots of 
talks with Sinclair Research, but it 
doesn't appear to be having any 
effect '. It's the same old story of a 
software house with "plans and ideas 
for QL software'' who will just have to 
wait "until one turns up". Mr Cooper 
was also in the mood for joining the 
gutter grapevine. He sa»d ri t heard 
rumours at the LET show thai 
machines wouldn't be available u ntil 
the third quarter" — which may well 
turn out to be nearer the truth than 
many would like to think 

Arise, like everyone else, is iust 
wa itmg toget its hands on a machine 
Their Margaret Turner remarked that 
the "plan is to transfer some of our 
Spectrum software to the OL". 

A GOOD LEAD 

There is, of course, one company in 
the land that's had no trouble at ail 
laying its hands on a machine — and 
that's Psion. Talking to Charles Davis 
about the immediate future, he said 
"Were continuing to produce soft 
ware for iheQL, m addition tothe tour 
packages already announced But it 
would detract from the impact of 
future releases if we were to talk 
about them now' He did mention, 
however, that Flight Simulation would 
be available in the near future. But 
what about independent software 
producers? Mr Davis again: "My view 
is that everyone will be producing 
software for the OL, but we have a 
good lead, as we've got some 
machines" Lucky for some! 
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QLUSER 

Soft 

Sells 

The old story that so ftwa re 

set Is computers is taken to 

heart on the QL where the 

four Psion packages thai 

come with the machine 

provide serious business 

toots at a home micro price. 

Quentin Lowe has a look at 

the software thatmaketh the 

machine . . . 



QL QUILL 

The word processor QL Quit! i s goi ng 
to be the predominant influence on 
QL sates. For a mere £400 plus the 
cost of a printer, it allows the QL to be 
used as a serious small word pro* 
cessmg tool — breaking, for many 
newcomers, a genuine price barrier. 

Qutli is a serious grown-up word 
processor— text appears on screen 
in the same format it will be printed— 
and if you want justified text it's 
justified as you type Page breaks 
occur visibly on the screen, under* 
lined text is underlined and boldtext is 
highlighted in a different colour. 
Forgetting all the arguments about 
what is and what isn't wanted in an 
editor, this system makes Quiit very 
simple to learn and use. 

There are all the usual features — 
search a nd replace, bl ock co pi es a n d 
moves and so on. You also get the 
luxury of a glossary feature — any 
frequently needed phrase (or set of 
commands!) can be assigned to a 
particular letter key ready for instant 
recall. Quid even saves the glossary 
to its Microdrive between sessions 
so it's always there when you work. 

It's most serious limitation is one 
which affects many small machine 
packages— the maximumamount of 
text that can be edited at any one 
ti me. Wit hOufW, it's likely to be a round 
ten pages — enough for letters, re- 
ports and so on but perhaps a re- 
striction for some people. Even so, 
there's no doubt that QuW is good 
enough for its challenging rote, 

QL ABACUS 

Abacus provides a serious spread- 
sheet package o n a pa r with to p sel l ■ ng 
prog rams 1 1 ke Multtpfa n and VisiCafc, 
Although OL User has yet to have the 
chance to perform formal bench- 
marks, the program is very responsive 
in use. What's more. Psion seems to 
have actually introduced one or two 
sensible and welcome extensions to 
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the facilities normally available in 
spreadsheets. 

The first is cell labelling. Tradition- 
ally, each cell in a spreadsheet has 
been named by co-ordinates, such 
as A1 . B2 or R3C4 and so on. Some 
newer packages have had a labelling 
facility where you can give cellssens- 
ible names. With Abacus, all text in 
the sheet can be used as labels— the 



program automatically deduces 
which cells to use when you use a 
label in a command 

And Abacus is extremely good at 
text as well as numbers. There are 
lots of functions dealing with char- 
acter information (such as INSTR, 
CODE. UPPER, LOWER and soon), 
making it easy to generate really 
comprehensible and easy-to-use 
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models. This ability should open up 
many more applications for Abacus. 
making it onespreadsheet that's suit- 
able for more than just accounts. 

QL ARCHIVE 

Archive is a heavyweight database 
package with the added attraction 
that it can be operated on a simple 
level with no more trouble than a trivial 



program (such as Psion's own Vu- 
titel on the Speccy. To do this. Psion 
has gone for a now traditional card 
index format, with each entry in the 
database effectively being its own 
card' and being divided up into 
separate fields of information 

A set of simple commands have 
been added to let you introduce new 
records, search for information and 



90 on. And the clever bit is that you 
then discover a whole new program- 
ming language hidden away inside 
Archive. It'satahigherlevel than F3asic 
— with powerful English-like com- 
mands and a special intelligent editor 
that takes care of program layout for 
you. Archive has commands that let 
you have a number of different screen 
layouts with any one file, combine 
different files and so on 

The result is t hat you can customtse 
Archive exactly to a particular appli- 
cation, in much the same way as pack- 
ages such as dBase IL All that power 
does make It the hardest of the four 
packages to learn, although you can 
get into it very easily just by starting 
off with a simple card Index How- 
eve r. com pa red t o m o si prod ucts of a 
similar capability, even the most com- 
plex of Archive procedures is relat 
ively easy , . , 



QL EASEL 

Easel is one of those packagesthaf s 
goodforaquickthrill— asoriof'what 
can it do then"?" program that gives 
instant and dramatic results. It's de- 
signed to produce business graphics 
— bar charts, line graphs, pie charts 
and so on — and in an area that's still 
relatively new to computing, fasehs | 
likely to be something of a pioneer- 
ing program. 

Most business graphics packages 
are turgid programs that are either 
too complex to be practical or too 
restriction to be of use. Easel is really 
easy. It's based around complete 
named sets of da ta — wh ich may have 
been typed in, importedf romanother 
program {Abacus perhaps! I or even 
derived from existing sets of data 
using £ase'"s built-in simple calcul- 
ation facilities. Once in, you can graph 
any of the data in any way you like — 
mixing different sets on the same 
graph, tipping the graph sideways, 
customising the design of the bars 
and background right down to care- 
fully adding special labels, and 
positioning the key where you want 
it You can also make further cos- 
metic changes to the graph, such as 
colour alterations, solid outlines and 
"filled- in' areas. 

All the time Easel provides se 
iWe suggestions for things you' ve not 
specifically detailed. It scales and 
labels the axes and provides a key, 
you can also do as little or as much 
work as you like on achieving the 
perfect final product Compared to 
other top business graphics pack- 
ages, Easel doesn't offer any dra- 
matic new abilities. What it does pro- 
vide, however, is a system that's so 
quick and easy to use that you don't 
mind messing aboul getting the best 
result — an ideal tool for producing 
effective graphs in the minimum of 
time, 

m 
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Holy Structures... 

Its Super Basic 

Zap, Row, Btam . . . just when you thought it was safe to get back to unstructured waters, along 

came the Cambridge Joker in his QL-Mobile with a surprise present — SuperBasic — to 

threaten an imprecise programming world, Andrew Permell battles to explain . , . 



Thesubtiy named SuperBasic on the 
QL appears to have interesting fea- 
tures, particularly its ability to use 
Pasca H i ke st ructu res, si m i la r to B BC 
Basic. I say 'appears' because at the 
t i me of wri t i ng {some wee Ks af te r t h e 
28-day expiry) no QLs have been 
manufactured; this article is based 
mainly on information given in the 
provisional User Guttie and there- 
fore no guarantees can be given as to 
its total accuracy. 

Having thus'copped out", let's first 
of all consider the subject of struc- 
tured programming. Different peo- 
ple have different views, but for me 
it's programming in such a way as to 
be 'self-documenting' — t hat is, yo u" re 
able to work out what a sect ion ot pro- 
gram does without too much effort 
The much maligned GO TO and GO 
SUB statements have long come 
under attack by purists — certainty 
they make program flow more dif- 
ficult to follow on paper. The QL 
manual says that the extra Super- 
Basic commands make these state- 
ments superfluous, and there's a lot 
of truth in it. When I was taught Pas- 
cal, I remember the lecturer putting a 
tota) ban on the GO TO statement, 
which horrified me at the time. But 
she was right — you don't need it in 
Pascal, and you shouldn't need it in 
SuperBasic, if you use the control 
structures erf iciently; none of the QL 
programs in this article have it 

There are four major enhance- 
ments to bog-standard Basic in the 
OL that relate to structured program- 
ming — functions, procedures, 
REPEAT loops and the SELECT 
command. They are very similar to 
certain Pascal statements, except 
that SELECT in SuperBasic is known 
as CASE in Pascal, I shall endeavour 
toshow you each oMhem in use, and 
compare them to their 'equivalent 1 in 
Spectrum Basic. 

LOOKING AT 

FUNCTIONS 

QL-type functions are a great 
improvement on Spectrum types, 
allowing as they do multi-line defini- 
tions and the use of local variables 
On the Spectrum, DEF FN state- 
ments could only be followed by an 



expression, with no other statement 
typesallowed, Any attempts at recur- 
sion (le. the function calling itself] 
resuited in an 'Qui of memory error, 
after a delay while the machine stack 
filled, SuperBasic functions, on the 
other hand, do allow recursion, as 
well as single-line definitions with 
the normal syntax 

An example of a recursive function 
is shown on L isting 1 a, where a func- 
tion called tact' calculates the fac- 
torial of a number. (The factorial of a 
number is the result of all integers up 
to and including it being multiplied 
together — eg, factorial 4=ix2x3x- 
4=24.} Lines 101 0-1 020 check first 
for facto rial zero, which by definition 

"The QL manual 
says that the extra 

SuperBasic 

commands make 

the GO TO and GO 

SUB statements 

superfluous" 

is T. It does this by using the QL 
IF ..THEN.. .ELSE commands, and 
RETURN 1 is the way to return a 
value of one of the function, If it's not 
zero r then lines 1 030- 1 040 make the 
function return a value calculated 
from another factorial, hence the 
recursion. 

The Spectrum version is shown in 
Listing lb and it has several disad- 
vantages when compared to the QL 
version — and that" s apart from its 
lack ol structure. In particular the 
variable i is corrupted by the routine, 
and the 'input' variable must always 
be a, and the 'output' variable is al- 
ways fact With the QL version, there 
are no variable restrictions — If you 
wish to make zz equal to thefactorial 
of b, then you could use zz=fact(b). 

As you can see, to use a QL func- 
tion you don't need the RN of other 
Basics — you just use it likeany of the 
built-in functions. 



Listing2ashowsanotherQL func- 
tion, which is used for a live' string 
input routine called 'getstringS' It 
shows several of the QLs features, 
the first of which is LOCAL If you 
want to use variables in a function 
definition (or in procedures, shown 
later) and you don't want them to 
affect any variables in the rest of the 
program, then the use of LOCAL will 
ensurethatthe values of anyexisting 
variables with the same name are 
preserved through the function or 
procedure, then restored afterwards 

Another 'structured" feature is the 
REPEATcommand, used for looping 
Basically, if you want a loop of some 
sort, put RE PEAT somename' at the 
sta rt. a n d ' E N D RE P EAT somename' 
at the end Then, where you want to 
puta test loleave it. use 'IF condition 
THEN EXIT somename' and the 
named loop will no longer execute. 
Unfortunately, thisisnotverysimilar 
to either Pascal or BBC Basic's 
REPEAT. . .UNTIL construct, making 
conversion more difficult. 

The final, rather neat feature used 
is the SELECT statement, which 
allows easy choices to be made 
without uowieldly IF THEN state- 
ments — something which has not 
been tmplemented on any previous 
Basic. Line 1010 ensures first lhat 
any variables called aS or bS tn the 
calfi ng prog ram a re not affected, a nd 
then it enters the main loop.'get loop'. 
The two REPEATS in lines 1 030 and 
1040 are snort forms of the state- 
ment, and execute the multi-state- 
ments that come after them auto- 
matically without END RE PEATcom- 
mands; they're used in the function 
to scan the keyboard. 

Lines 1050-1170 consist of 
SELECT statements for taking a 
n u mber of d iff er ent act ion s, depe nd- 
ing on the key used If New line 
(CH RS 1 3) is pressed, then the main 
loop, getloop', is left, if backspace 
(CH RS 8) is pressed, then (if all owed) 
a bac kspace ■ s pri nted a n d a ch a ra c- 
ter removed from the end of b$ Note 
that QL string handling is conducted 
in the same (non-standard but neat) 
way as the Spectrum and ZX81 Hit's 
a non-control character (lines 1 1 20- 
1 1 SO) if s printed, then added to b$. 
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Finally line 1190 ensures thai the 
value returned from the function is 
b$. 

For reference, the Spectrum equi- 
valent is shown in Listing 2b and it 
displays similar disadvantages to 
Listing 1 b I've made oneassumption 
in the OL version, and that is that 
backspace is CH RS 8 (it should be as 
its the ASCI I standard code}. 
As well as functions, the other major 
structure addition is that ot pro- 
cedures A procedure is a sequence 



of instructions, optionally using 
para meters, which is basically just an 
upmarket GO SUB. They each must 
have a different name, and are in- 
voked by simply using their names, 
unlike fussy BBC Basic which re- 
quires PROC name. This allows extra 
commands to be added, without 
resort to the machine code that's 
required when addmg commands to 
the Spectrum — and the BBC Micro 
for that matter. 
In Listing 3a. a OL procedure 



callecfbox'is defined which, not sur- 
prisingly, draws a box that's defined 
by its bottom left-hand corner, its 
width and height The QL has an im- 
proved version of DRAW, which can 
cope with many parameters, each 
separated with TO. To use it. for ex- 
ample, to draw a box at (1 0.20). size 
300x200, ts simply: box 1 0.20.300, 
200. 

Note that unlike DEF PROC no 
brackets are required when the pro- 
ce du res a re act ua I ly used The Spec- 
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This liana samp la of racurtlan, where the function "tact" 
calculates Ih* factorial of a ntimbar. Noto the ut* of QL 
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This proarem oiampla illustrates ■ 'liv*' string input routine 
called 'a. at airing* '. Rotable OL f vature* to water) out for art 
tht LOCAL. REPEAT and SELECT command* 
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Listing 3a 



Tht* QL procedure draw* a box by defining Ha bottom left-hand 
corner, width and height. Mora complta parameters may be 
included, separated by (he keyword TO, 
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This procedure is suitable for a financial package in which you 
with lo right-justify a series of numbers on the decimal point. 
Again, us* is made of the LOCAL and REPEAT commands. 
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Tha Spectrum Basic version of Listing; la- vow car 

there are a number of variable restriction*, le. the variable i is 



corrupted by the routine. 
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Listing 2b 



The equivalent Spectrum Basic to Listing la, although 
seemingly shorter, is somewhat lucking in structure. Tha 
problem of variable restriction is also present 
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Listing 3b 



Spectrum Basic allows the routine in Listing 3a to be written in 
a simpler fashion - it uses a OR AW statement thai is relative 
rather than the OL's absolute equivalent. 
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Listing 4h 



To simulate Listing 4a «n Spectrum Basic, you come up against 
the same problem experienced in Listing lb— namely, that ot 
variable restrictions, le. you lose the old value of the variables, 
a and at. 
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tfum version, in Listing 3b. is a bit 
si mpler than the QL vers ion because 
it uses a relative DRAW statement, 
whereas the QL/s is absolute. 

Listing 4a shows another QL pro- 
cedure called pformaf, which prints 
a number right-justified on the 
decimal point and therefore it's for 
printing currency. It's probably called 
"pformaf because format is a reser- 
ved word; there's already a Basic 
statement with that name. It uses a 
LOCAL statement, as well as a 
REPEAT loop to finally right-justify 
fheoutputstring.aS.lt usestheSTRS 
command, found on most other 
Basics but missing from the Super- 
Basic manual. Because of the vari 
able coercion on the OL it may well 
be possible to replace it with: \050 
aS=a 

The equivalent Spectrum program 
is shown in Listing 4b, and its mam 
disadvantage is again the loss of the 
old value of variables, a and aS. 

The use of procedures greatly en- 
hances the readability of programs if 
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used property and. with sensible 
names. As an example: 

1 00 print inslrucTions 

110 *•!■■_ latnt 
120 ally [sp«rj| 
1 30 ■o_.tiiiti score 

is m uch more und erst a n da ble t ha n a 
possible Spectrum equivalent of: 

!0D GO SUB 9000 
HO GO SUB 2300 
I ZD GO SUB 4200 
1 30 GO SUB 1200 

The way that functions and pro- 
cedures add features to OL Basic is 
extremely useful, so much so that on 
switching on your QL, it will ask you if 
you want to LOAD any from Micro- 
drive. 

I hope this hasgiven an insight into 
the "structured' aspects of Super- 
Basic on the OL: you can all practice 
now while waiting for one to be 
delivered. Who knows, if it really 
catches on. it could be the end of the 
GO TO for good! 
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Well. S< nclair Research has 
done it again— not only has 
it launched the world-beating 
QL, there also looks I ike a 
near record-breaking 
delivery delay to go with it 

AtthelimeoHheQL 
launch, assurances were 
made that the first customers 
should get their machines by 
the end of February, and that 
the 28-day promises on the 
adverts would be stuck to. 
Mind you. i he Launch wasn't 
without its sceptic*, especially 
when it was discovered that 
the M*c rod nves weren't fully 
working under ODDS — and 
thai not one single machine 
was available Tor review 
Indeed, it transpires that the 
Microdrive problem was the 
reason why the lour Psion 
programs shown were slored 
elsewhere, and not Sir dive's 
l ncky utile tapes. 

Late Again! 

The climaxing anticipation 
had bumlouMoawhimper 
by the end of February. Not a 
Single customer had come 
even within a sniff of receiving 
b QL and indeed Sinclair 
Research hadn't even made 
enough to allow review 
machines to be sent out 
Unhappy punters received a 
letter giving reasons for the 
delay — "phenomenal 
demand' It said, but iusi how 
demand I or a new product 
can be so great as to halt 
production iso little pu tiling. 

The more experienced 
Smcla i ro log isl a mong us 
may remember hearing this 
particular excuse before — it 
was a I so used lo expla in < 

away The delays for the ZX 
Spectrum, the ZX Printer, the 
1$KRAMPacKtheZX9T, | 

the ZXSOand even iheMk \ 
14 — in oth e r words, every \ 
single Sinclair Research I 

computer product Using the i 
m me excuse f or t he sa me i 
inexcusable delay shows at 
the very least a profound lack - 
of i magma l ion 

The tragedy is that the QL 
disappomlmenl (and. in 
retrospect. 1 he Spectrum 
one loo) was easily avoidable. 
Jf Sinclair Research had 
launched, but not taken any 
advertisements (or for thai 
matier. printed any order 
forms) until the production 
line was genuinely cranking 
into action, then custom " 
might have been a lot 
happier with the odd d 
Iwq. Certainly, it would 
been a tonic for Sinclair 



Research's market image. addresses 1 SMbytea} — 

And as sue has the company exactly ihe same as any 

is quick to assu re t hat the good or 1 6-bd chip such as 

mil lions of pounds worth of the 8086 Still, the argument 

cheques are going lobe over whether it's a 32 bit 

pieced In a trust fund until chip will rage for some time 

the transactions are about lo yet, but Sinclair Research is 

take place — i n asset terms the f i rst outf ft to term a ny 

It's almost as good as money member of the 68000 '32- bit' 

■n t he ban k, E vemt s manufact urers refer 

Just how long the delays to the 66006 as a ' 1 6-bitler 

are likely to be <s difficult to The keyboard is thankfully 

assess, but those who pretty good, although with 

ordered their QLS On the Slightly nonstandard layout 

launch day have been told — particularly the symbols 

theyshouldnowgetlhemby above the numeric keys. 
the end of Apnl — a nail-biting The Microdnves on the QL 

wait of over three months are improved Spectrum types. 

The less fortunate ones with the specification printed 

(Guf rers rvpe included) who m the early Spectrum advene 

ordered a few days after the Some argue that Microdrive* 

launch, and those who replied are not the ideal storage 

tome lavish colou r ads have medta tor a business machine, 

bee n i old that t he wa it could not jusi because of their slow 

be as long as the end of June speed and lack of true random 

At the current rate, with orders access but because of the 

flooding In (at a reported rate cartridge cost and ihe 

of 500 a day) and QLs trickling problems involved tn t heir 

out, the BBC Micro-style six mass-duplication 

month delays look all too lf^.„ m ^^i 

imminent YOU HVdffl 

Chip Chat it When? 

Whatof Ihe QL itself? The news of the QL launch 

Although wit h the absence of probably came as • piece of 

real machines n oone ca n be bad news to those worki ng 



Chip Chat 



absolutely sure, it looks 
amazingly impressive — in 
tact, almost identical to ihe 
machine predicted in KS'S 
Smciaifw&ftt) in issue one. 
with a real keyboard, dual 
processors and two 
Microdnvea The lesser eight 



for the Advertising Standards 
Authority: it's by no means 
u n k nown tor I he ASA to step 
in over the company's 
advertising of new products 
Bui it seems the authority's 
proies is m the past have had 
some effect back at the 



bit processor is ihe Intel 804S, ranch; i his time, the company 

commonly lo und inside dot- contacted them first. 

matrix printers, while Ihe mam explaining the problems over 

chip is the Motorola 68008, a the 28-day clause on l heir 



cut-down version of the 
immensely powerful 68000 
Ai theQL launch. Sir Clive 
was heard to state thai 'we 
waited for the 32-bil chip to 
get the extra memory. 
Needless to say. the 68006 
only addresses 1 Mbyte of 
memory (unlike itskrih and 



adverts 

The result is that the latest 
ada say "Delivery may lake 
longer than 28 days" Thta 
sett-evideni statement may 
perhaps ease me sriuai ion 
somewhat, though i he 
ultimate cure would be for 
Sinclair Research io stop 



km a n |h e 68000 series w hich advert tsing tor a whi I e 
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BY DK.MARSHALL 

A SPECTACULAR FLIGHT SIMULATION OF THE 
WORLD'S MOST EXCITING JET FIGHTER WITH 
STUNNING 3D COCKPIT VIEW AND THE ^ 
MOST REALISTIC 3D AIR-TO-AIR 
COMBAT EVER SEEN ON THE 
SPECTRUM! ^^ 

The SUPREME SIMULATION. - ' 

tt leaves the rest at the ^^^ 
runway —a 

threshold! 
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Home computers, they tell us. are the ideal vehicle for education — but what exactly 

supports this claim? Sandy Dewhurst, computer studies schoolteacher, sifts through 

the pages of various literary texts devoted to the subject. 

ever written specifically for the educa- Murray's book are now available. The 
tion market: but it does demonstrate problem is, of course, the chances are 

you don't know this until after you've 
bought the book! 

The listing in Ian Murray's book have 
obviously been printed, via an interface 
(see Getting Into Print, YS issue 2), on 
a professional printer. Unfortunately, a 
ZX Printer has been used to provide the 
listings in the other book, and several 
others I've looked at have done the 
same. The reproduction from such print- 
outs is not up to a satisfactory standard 
for book publishing. It's a great pity that 
publishers haven't seen fit to obtain 
quality printouts of program listings, A 
little extra money in production would 
make quite a difference to the end pro- 
duct. In many cases the listings are illeg- 
ible, and therefore totally useless. This 
is particularly the case when inverse 
video characters are used in the listing. 




how general many of the books are 

A clearly defined purpose is esse mial 

for any text and for some this is more 

easily done than for others. Two books I 

looked at simply contained listings of 

programs — hence providing that clear 

and very specific purpose, Educational 

Programs for the Spectrum by Ian 

fttjl 1 f^tfVk; Murray and -#0 Educational Games for 

I HI ■ ■ ■ the Spectrum by Vince Apps both pro- 

^^^^1 vide a wide variety of programs. They 

mm also include quite extensive notes on 

each program, giving detailed program 
descriptions, explanations of how to 
play each game, programming h inis and 
even some educational notes! 

However, their use is limited by their 
very specific purpose I've often ques- 
tioned the validity of books containing 
nothing other than listings — surely it 
would be quicker and easier for every- 
one concerned if the programs were put 
cm cassette and sold as a software com- 
pendium. Someone in Century Publish- 
ing must have had similar thoughts, as 
cassette versions of the programs in Ian 



Let's get something straight right from 
the start. 1 have never readMindstorms. 
that wise book of computer education 
by Seymour Papert. What's more, I 
have no regrets. I did take it with me on a 
32-hour flight to Sydney a couple of 
years ago. After wading through the 
section about his childhood obsession 
with cogs and gears, quite frankly I 
decided to opt instead for the in-flight 
movies. As a classroom teacher. I'm 
more interested in texts of a less 'celes- 
tial' nature. 

The first, and possibly most impor- 
tant thing an educational computing 
text must be is 'reader friendly" (sorry 

— just my computer humour), lilt's a 
book for children, there needs to be the 
degree of informality needed to com- 
municate with children on their level 
rather than the more usual artificial 
adult- imposed level. This requires a 
careful blend of both style and vocab- 
ulary. I fthe book is for teachers it needs 
to be clear and succinct. Busy teachers 
have little time for the wordy rambiings 
of computer enthusiasts. 

One unfortunate aspect of many texts 
is that it's not altogether clear who they 
are for. The situation in computing 
today is such that the distinction be- 
tween teacher and student is not as 
clearly defined as in other subject areas 

— and this is particularly so in primary 
schools. In many cases the pre- 
know ledge of the student is greater than 
that of the teacher. I don t intend to 
apologise for the authors of computing 
texts, but this must lead to confusion on 
their part. Far too often they counter 
this situation by simply writing a bland 
general text, with no real idea ( or indica 
tion i of n ho should be reading it. Some 
books dealing specifically with the 
Spectrum are included in this category. 
A typical example of this is the Spec- 
trum publication in the Learning to 
Use. . . series. In the publisher's own 
words, it is for *\ . . potential users, 
established users, teachers, students 
and businessmen " Is there anyone 
else? I think that just about covers the 
entire population of the world (except 
bus inessH amen\ ). In fairness to author 
Robin Bradbeer. I don't think it was 



ONTO PROGRAMMING! 

Another area of specific focus for texts 
is programming. Most books in this field 
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are supposedly designed with the stu- 
dent in mind. The first thing a test of this 
kind has to do is not speak down to the 
reader. Shiva has recently published 
Programming for REAL Beginners — 
Stage 1 & 2, which although not spec- 
ifically saying 'educational text book', 
certainly implies it through the presen- 
tation. The major failing of these two is 
the fact that they are not machine spec- 
ific and therefore there's a limit to the 
level the reader can progress with her/ 
his own machine. Again, this is a case ot 
trying to keep everyone happy, includ- 
ing the publisher's bank manger. 

Trie ores entation h as been qu i tc c arc- 
fully planned — I was going to com- 
mend it until! saw the cartoon on page 
7S of Stage 2. Pardon my high horse but 
it's sexist and not at all relevant to the 
rest of the text. The less obvious one on 
page 82 of Stage 1 is equally bad. 
Publishers should not be able to get 
away w i th s ue h rabbi sh , and the i r use in 
the classroom should be limited, 

Books focusing specifically on pro- 
gramming far children originated in the 
United Stales. Although good in their 
simple stcp-by-step development of pro- 
gramming skills, they lost a lot through 
their 'americana' style presentation — 
what I generally call "gee whizz books'. 
Fortunately, they tended to be specific 
to American machines (Tandy. Apple, 
etc J, so Britain was shielded from them 
to a large extent. 

One final point on programming 
books — do they have to be in book form 
at all? One company. EDU-CAL, 
markets programming workcards, but 
unfortunately only for the BBC machine. 
A workfard is much easier tn handle ;h;i 
keyboard than a book, and it might well 
beworth investigating the possibilityfor 
the Spectrum {publishers, take note!}. 

THE NON-SPEC I FICS^^H 

So, now let's look at the general ed- 
ucational books, which are neither pro- 
gram nor programming specific What 
should they contain'.' How should they 
be presented? The short answer to these 
questions is, I don't honestly know. 
They all seem to follow a similar pat- 
tern, in both content and presentation. 
But, whether this is because the perfect 
formula was discovered early on which 
made an obvious model for everyone to 
follow, or because it's easier to follow 
previous published patterns with minor 
alterations to present a degree of ind 
ividuality', who's to know. I have my 
own opinion on this m after, butl'llleave 
i t u p to you , the cons umers, to decide for 
yourselves. 

Whichever of these opinions you 
believe, it's unfortunate that the result is 
a lack of diversity in computing books in 
education. It's even more unfortunate 
when one considers the wide variety of 



texts available in other areas of ed- 
ucational publishing. One of the few 
publishing variants is Usbome, a com- 
pany that, following on from similarly 
presented books in otherficlds. has pro- 
duced bright, reader- friendly books on 
several subjects within the computing 
field. These are packed full of colourful 
illustrations — something that's all too 
frequently absent from other books in 
this field. 

One book which didn't impress me ai 
all to begin with was Learning with 
your Computer by Susan Cumm and 
Ray C u mow toneof theClearand Sim- 
ple home computer series). However, 
subsequent readings have convinced 
me otherwise. There's a brief section on 
the background to educational comput- 
ing and anything of a highly technical 
nature has been omitted, although not to 
the detriment of the text. If anything, 
this proves a positive move which gives 
the reader an informative but general 
overview of a complex subject. It's all 
that anyone, apart from a real en thus 
iast, would want. 

One very important section in this 
book is the chapter on software selec- 
tion where again the friendly, yet infor- 
mative approach has been adopted. 
One thing though, all the suggestions 
ofTered involve obtaining information 
on programs from other sources — for 
example magazines and user groups. 
There's no effort made to advise readers 
on how to assess software themselves 
The high priests' syndrome lives on; 
'We are the chosen few, we have the 
knowledge, and we're keeping it to 
ourselves'! 

The one factor that would keep it ofTa 
Spectrum user's shopping list is that of 
recurring problem, namely, that it isn't 
Spectrum specific. In fact, although it is 
a general computing text, all the pro- 
gram listings are for the Dragon 32. All 
right, so they only need minor adapta- 
tions to get them working on other 
machines, but again, what busy teacher 
has time for this sort of activity? 

THE SPECIFICS^^^^ 

The Spectrum is quite a unique 
machine, so teachers ( and students), 
really require books specific to it, and 
publishers must realise this. For this 
reason, I will finish by looking at two 
recently published books which attempt 
to fulfil this criterion, both being writ- 
ten by people highly respected in the 
computing world. The two books are 
Spectrum in Education by Eric 
Deeson, and Educational Uses of the 
ZX Spectrum by Tim Hartnell. Chris- 
tine Johnson and David Valentine. The 
former is from Shiva's Friendly Micro 
series and the latter is the companion 
volume to Tim Hartnell's other Sinclair 
computerguidc, The ZX Spectrum 
Explored. 

Both titles mirror each other quite 
closely, even to the point of having some 
identical chapter titles. The first few 
chapters of each provide some basic 
ideas on computers and their educat- 
ional applications, and these are foll- 



owed by an introduction to pro- 
gramming. Eric Deeson tends to dev- 
elop this to a higher degree, although 
there are two very useful chapters on 
the use of graphics in Tim & Go's book 
In fact, they probably achieve the same 
results, programming-wise. by devel- 
oping programs in specific subject areas 
of the curriculum, 

Space is also devoted to the actual 
use of micros in schools. Eric's book 
focuses on the theory and historical 
context of micros in schools, whereas 
Christine Johnson contributes an en- 
lightening couple of chapters in her 
book on the use of micros in a much- 
neglected pan of the education system 
— the infant school Another useful 
area in Educational Uses . , . concerns 
itself with software evaluations. It's 
useful because as well as al! the pre- 
viously mentioned sources of infor- 
mation, it actually explains how, 
without much effort, teachers can 
evaluate software themselves. So. 
there's no need to consult a 'high priest* 
after all! 

I've always found a good guide to the 
quality of a computer book is to decide 
whether I would have itoifmy shelf. I 
say 'off 1 , because books like these need 
to be used, not left on shelves. Top of re- 
usability list would be Educational 
Uses of the ZX Spectrum, simply 
because it is the book / would find most 
useful as a primary teacher. If 1 was a 
high school teacher, however, I might 
well find the approach in Spectrum in 
Education more suited to my needs. I 
think I would also have Educational 
Programs for the Spectrum on my list, 
or better still, write off for cassette ver- 
sions of all the programs. 

Apart from these, there is very little 
that I could honestly recommend. It 
looks like education is the loser once 
again. 1 really look forward to the time 
when educational computing authors 
break free from their chains and follow 
the lead of some of their counterparts in 
the software field. 

By the way. do you know what CAP 
is? It's worth buying Eric Dceson's 
book just to find out. His views on the 
future arc very interesting. Read them. 
You may never view computers (or 
classrooms! )m ihesame light again o$ 



IE LOOKED AT... 

t: durational Vstt ofihtZX Spectrum 

by Tim Hwlrw II, Chniline Johnson A D»» xt 

Valentine, Sinclair flrnwne. 

ISBN0~946I9M4>3,tti 

Spectrum in Education by tine Dmmci. 

Shivt ISBN 0-90681 2- 29 1.E6 SO 

Educational Programs for the Spectrum 

by tin Murray, Century . 

ISBNO-7I260260.1E5 9J 

40 Educmienal Go met for thr Spectrum 

by Vioce Apt*. Granada, 

ISBN 0-246- 1 2233 -l.£S.«. 

Learning lo Vie the ZX Spectrum 

by Robin Bradbccf , Gp*w, 

|$BN 0566-03481 -6, £5 9S 

Learning Hit n your Computer 

bv SuMn Cumin & R»y Curnow. Winch* ard, 

l£BNu-?ll2o»$4.C4.«5. 

Programming jar REAL Hegtrmtn — 

Stage f by Philip CroofcaJ I, Sbiva. 

ISBN 0-9068J 2 37 2, £3 9S 

Programming for REAL Beginner* — 

Stage 2 by Philip Crookall, Shiva. 

rSBNQ-906S]2-J»3,£J9J 
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* 58 < roughly ) the approach used by the 
language Forth, li also produces short 
code and is faster than p-codc (since 
addresses rather than code are used), 
but there are still lots of instructions 
which aren't real I v needed — an extra 
GO SUB orCALL for every code, plus 
operations to fetch and store data be- 
tween routines ( you can't just leave it in 
registers since temporary' results would 
get overwritten). A library of sub- 
routines must be present when the pro- 
gram is run 

The last technique is to produce a 
lump of 'in-line' machine code for each 
intermediate code. The result is a long, 
fast program The lumps of code ( which 
we'll call templates) are read from a 
table and then patched if need be — 
modified slightly so that they reference 
the correct data. It would be daft to have 
different templates for every value or 
variable name, so we use generalised 
templates and POK E the copy so that it 
refers to the right data. 

ZIP uses a mixture of these last two 
techniques. Where possible, templates 
are used for each operation or where the 



operation is slow or complicated calls 
(such as INPUT or CLS) to library 
routines are used — though only where 
the overhead of calling makes very little 
difference to the execution time. The 
ZIP Instructions panel lists the ZIP 
intermediate code instructions in code 
order (so V ARiable FETCH is code I . 
RETURN is code 6. and so on). In 
structions are marked by an "** if a lib- 
rary call is used. 

Notice that words such as INVER- 
SE, OVER and so on occur in two 
places. The first is for their use as state- 
ments on their own, where they change 
the effect of all subsequent screen use — 
the second is for their use within PRINT. 
PLOT or DRAW statements, where 
they only affect items drawn in the 
current statement. The special code 
PR-OPEN is used to mark the start of a 
new PRINT statement (so that the lem 
porary colours can be discarded). The 
last two codes — PLOT and DRA W — 
will be added to the compiler in Part 3 of 
this series, as an example of the way 
ZIP can be extended. 

THE LIBRARY 

One problem with using a library is that 
there are inevitably errors in it, and 
whenever you correct part of it the 
addresses of s ubsequent routi nes c h ange. 
If the Basic of ZIP contained the 
addresses of templates and library 
routines this would be very annoying, 
since every 'bug- fix* would require 



changes to a whole set of con slants ZIP 
doesn't work that way (if it did, we'd 
probably never have finished it!). 

The library starts with a list of 
addresses, one after another. The first is 
the address of the * VARiable FETt H 
code, and soon The list is produced by 
the assembler, as the 8 00- odd lines of 
library assembler are converted to 
machine code. To fix a bug in any tem- 
plate or routine you simply re- assemble 
the corrected code, and all of the 
addresses are put right You can modify 
the library' without altering the Basic, 
since it just uses simple offsets into the 
List _ -4* for GOTO, '5' for GO SUB, 
etc, and copies code from the address 
indicated in the list at position '4','5' or 
whatever. The Library 'I ector' Table 
illustrates this. 

The program at the end of the listings 
can be used to enter the library data. 
The table contains checksums (mod- 
ulus 256 totals of every eight bytes) so 
there's a check for typing errors after 
each eight values The left-hand column 
is the address (in decimal) and should 
not be entered. 

AND NEXT.. . 

Besides the Basic listing of ZIP. next 
month we'll discuss the process of com 
pi I at ion in detail, with help from pro- 
gramming gum Jon Smith If compile ni 
confuse you. machine code is a mystery 
and your Spectrum is sluggish, don t 
miss ZIP next issue' B* 
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OH MUMMY!! 

Your party of archeologisis enter (he 
pyramid in search of the mummies of the 
pharoah's household. There are five burial 
chambers containing treasure, secret 
scrolls, keys, royal mummies and some nasty 
surprises. To pass from one chamber to the 
next, you must find the key and royal mummy, 
but beware, you may uncover a guardian, 
who w<ll chase your group to avenge your 
desecration!! 

A Machine Code game for those with nerves 
of steel and great courage. 



Price 



(ZX8t & SPECTRUM) £4.95 



DISCO DAN 

Can poorDandecontaminate the atomic fuel 
rods in time?! In this new 3D machine code 

Same, you control Dan Dan The Atomiser 
Ian. jumping him from disc to dtsc, trying to 
reduce the ever increasing radiation levels, 
in the atomic pile. However, Up'n'Atom'Arry 
and hisgang of vagrant pa rticlesarethfrsting 
for the energy in your back pack, which 
makes life a bit awkward at times. Then 
there's Ron the Rapacious Robol, not the 
sort to meet in a dark alley (or anywhere else 
for that matter)!! 

Price (4SK SPECTRUM) £4.95 



AM prices include postage and packing, AM cassettes despatched within 48 hours of receipt of order, 

Access orders welcome. 

DEALER ENQUIRIES WELCOME 

GEM SOFTWARE, UNIT D, THE MALTINGS, STATION ROAD, SAW- 

BRIDGEWORTH, HERTS. 
Telephone (0279) 723567/723518. 
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THE FIRST 111 
DYMOTIK PACKAGES 
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WHAT IT IS 

Whether you are a beginner 
or an experienced 
programmer it will make no 
difference with the 
DYNAMIC GRAPHICS 
package from Procom Von 
will be able to program 
professional looking 
graphics on your Spectrum. 
DYNAMIC GRAPHICS 
comes in two cassettes at 
the price you would 
normally pay for one. But do 
not let the low price put you 
off DYNAMIC GRAPHICS 
is by far the most unique 
and much needed software 
aid on the market today. 



£14-95 
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TAPE1 

THIS IS A CHARACTER DESIGNER WITH A 
DIFFERENCE * FULL SCREEN ANIMATION OF 
SPRITES * 11 FUNCTIONS INCLUDING SPRITE 
HANDLING 36 CHARACTERS WHICH CAN BE SAVED 
ON TAPE TO USE IN YOUR OWN PROGRAMS 

* EASY METHODS OF INCLUDING CHARACTER 
DESIGNS IN YOUR OWN BASIC PROGRAMS * NO 
KNOWLEDGE OF MACHINE CODE NEEDED 

* SCREEN SAVING * SPRITES MAY BE TREATED AS 
SUPER LARGE CHARACTERS (4 x 4) THE LIST JS 
ENDLESS YOU WILL BE ABLE TO DESIGN LITERALLY 
THOUSANDS OF DIFFERENT CHARACTERS FROM 
PAC MEN TO SPACE MEN OR SPACE SHIPS TO 
BATTLESHIPS. 

TAPE 2 

THIS IS THE ULTIMATE UTILITY FOR COMPOSING 
HI RES GRAPHICS ON YOUR SPECTRUM AS WELL 
AS ESSENTIAL HAND DRAW CURSOR CONTROLS 
(OR JOYSTICK) THERE ARE MANY ADVANCED 
FEATURES, SUCH AS FAST FILL ANO RESCALE 
THERE ARE IN ALL OVER 50 COMMANDS A 
CONSTANTLY UPDATED STATUS DISPLAY. 
GENERATED PROMPTS ARE FULLY DlSPLAYED- 
NOW YOU CAN DESIGN SCREENS AS GOOD AS THE 
SOFTWARE COMPANIES- 



HOW TO ORDER 

Telephone orders 
(01)508 1216 
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SOFTWARE 



trmtr 

DYNAMIC PROGRAMMING 
DYNAMIC ANIMATION 
DYNAMIC SOUNDS 
DYNAMIC FILING 
DYNAMIC EDITOR 
fr ASSEMBLER 

Packaga tor IfwZX Spaclrutn no** 1 
(Abo tor Vm BBC. Itotmwi ■ml CAM Hi 

EASY TO USE 

DYNAMIC GRAPHICS n ihe an« 
that *v*ry body w*ll understand Tha 
instruction manual ka simplicity itaalf 
No more strained ayes - (he manual 
has large 10 n B pa gas with plenty of 
diagrams to malt* it easy lor you 

YOUR TICKET TO RICHES? 

Uh D VNAlMJC GRAPHICS to make 
up your own program, and if it's good 
vv* will martini n for you and maybe 
make you rich. 

DyriAMic 

GRAPHICS 
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309 HIGH ROAD 

LOUGHTON 

ESSEX 

Tel: (01) 508 1216 
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COMING SOON 

MULTI TASKING FORTH 
FOR THE SPECTRUM. 



FOLLOWING OUR SUCCESSFUL ZX81 FORTH 
ROM WE ARE COMPLETING DEVELOPMENT 
OF THE SPECTRUM VERSION. IF YOU ARE 
INTERESTED IN RECEIVING DETAILS THEN 
PLEASE SEND IN YOUR NAME AND ADDDRESS 
ON THE COPON BELOW. WHEN DEVELOP- 
MENT IS COMPLETE YOU WILL BE SEND 
SPECIFICATION DETAILS AND CAN THEN 
PLACE ORDERS FROM OUR FIRST PRODUC- 
TION BATCH. 



PLEASE WRITE TO: 
DAVID HUSBAND 
SKYWAVE SOFTWARE 
73, CURZON ROAD 
BOSCOMBE 
BOURNEMOUTH BH1 4PW 



I AM INTEREST IN RECEIVING DETAILS ON SPECTRUM 
FORTH. 

ADDRESS 

SEND NO MONEY NOW. PERT YS. | 





Fantvtf** «v«r f*atiir«a ■ ■ ■ Marvel at machine cod* > * • 

If you recognise any of the critical con- 
ditions portrayed above, then you're 
probably a lost cause as far as computing 
goes — admit it, you Ve hooked! And, as 
a devout follower of Sir Clive's wonder 
machines, you 
don't want to miss ■ 
out on one of the 
best cures around 
(our magazine 
carries no Govern- 
ment health 
warning). 

You've doubt- 
less heard the 
rumour that you'll 
always be able to 
take a stroll down 
to your local news- 
agents and pick up 
a copy of KS, no 
problem? But the 
fact is that Your 
Spectrum issue 
one sold out so fast, 
we're still getting 
calls from people 



Revel in review* . . . 



Lust ov*r lilting* . . . 



I would like to subscribe to Your Spectrum and OL 

User for the next 1 2 issues, starting with 

the issue. 

I enclose a cheque/postal order made payable to 
Sportscene Specialist Press Ltd lor(tick the 
appropriate box): 

D £12 (UK and Northern Ireland} 
D £15 (Europe) □ £25{Airmail) 

Or pi ease charge my Access/Visa/ Diners/ 
American Express card (please delete where 
applicable} 

Account Number 

Name: „ 

Address: 



Postcode 



(please un btoch capitals) 

Send the completed coupon plus payment to 
Speccy Subs, Your Spectrum, 14 Rath bone 
Place, London W1 P 1 DE. 



If you don't want to defac* your maaaim* pi«n»e makt a photocopy 

of this ordef form 



anxiously pulling their hair out trying to 

secure a copy. Really! 

So, that's why this month, we're 

kicking off our Speccy Subs service. For 

just £ 1 2 ( in UK and Northern Ireland 

only — if s a little 
bit more for Europe 
and Air Mail) you 
can guarantee that 
each issue will 
come thudding 
through your door 
each and every 
month. 

All you have 
to do is fill in the 
attached coupon 
(or a photocopy 
of same) and 
unlock your 
chequebook. 
Of course, if you're 
a credit card king, 
just give us your 
number and we'll 
do the rest — 
that'll do nicely. 



PROGRAMMABLE 

JOYSTICK > 





<£»<* 



Works with 
QUICKSHOT II 
TRACKBALL 

Recognued m the Ml) true Hud ware 
Programmed joystick interface (hit product 
aff*ri all i he features associated with such i 

deaign. 

You can uae any Alert-compatible joystick 
controller with any ICtflwure flit yOur Sinc- 
lair Spe k t rum or ZXB1, not ju*[ (BOM witfc .1 
Joystick up I ion. 

Movement of ihe Joystick is recognised by 
the cumpulcr exai'lly the iintc as prcuing 
tti* appropnale control keys, and fan there- 
fore give rhe matt immcJia.tr response to 
thai movement. The hardware programmed 
design works wi|b jII possible key-readm* 
methods, both fJAStt" and Machine t'ode, 

Kight directional movement, with or with- 
out the fir* button being pressed, tan be 

achieved by only programming the left, 
right, u p p down ana fire aeya requited bjr 
the ftmt, 

Programming ta achieved by a two-dipt code, 
which it locked up 911 the Programming 
Oun supplied, for tech direction anil fitmi 
button. Thcfc two numbers ire ihen *.*!■ 
ecled on a pair of lead* which arc clipped 
onto appropriately numbered strip* on the 
interface. 

Once configured this can be marked onto a 
Quick Reference Programming Card for 
itohnj with the game. \i, the profjumminf 
Is not power dependent the Interface can be 
immediately used when next iwtlched mi. 
The keyboard remain* fully functional and 
can be used iimultinfomly with the joy- 
Hlck, 

An integral rear ex pans on coma«UH mean* 
there n no need to remove the interface to 

cohneit rjjhcr peripheral* 

NB. A recent design improvement now 
meant that the AG h Program msbte Interface 
worka with I he new Ouichihot I J rapid 
-Auto Fire" feature. 



Spectrum 






OP XB1 PACK COIMTEtVTB 

SUPPLIED 




Programmable Interface Module at illui 
traied, complete with clip- on program 
mi rig kadi, 

Self adhesive program mm| chart deiadmg 
how to define which hey it 11 mutated by 
UP. DOWN, 1.1 I I i'H -Hi j»,1 I I R h 




One pack of ten Quic* Reference Pro* 
Hamming Card* for al -a glance telling 
to your garnet requirement*. 

1 ^ *? ^m *- 




KEY 
FEATURES 

* Programmable design give* TOTAL soft- 
ware suppori. 

a Accepts Aran, Competition Pro, Wlco, 
Starligbler. (Julck Shot, U Stick etc. 

* Bear eiteruuon connector for *M othet 
add-on*, 

* tree demo program and instructions. 



• 1 2 months guarantee and full wnlterl 
instr 11 etiona. 

ONLY 

T1.95 , 

+ £i pap 



Quickshot lie Joystick 

NEW IMPROVED GRIP = BUILT IN STAQH-IZING SUCTCnM CUPS 

TRH3QEP FIRE BUTTON : RAPID AUTO FIRE SWITCH 1 TOP FHRE BUTTON 

ACF Hardware. tlogn»r Kc*iv Weil Suue-x POIJ "BY. Telephone: (OW) 8»337. 




/- 



FROM MR/MRS/MISS 



Plnou allow up to SB days for doll wr y. 



ADDRESS 



SEND C.W.O. (NO STAMP NEEDED, TO: A.G.F. HAROWAflE, OEPT.YI 



FREEPOST, BOGNOR REGIS, WEST SUSSEX, P022 9BR. 



QTY 



ITEM 



ITEM PRICE 



TOTAL 



PROGRAMMABLE INTERFACE 



27.95 



JOYSTICKS 



12,95 



PACKiS) QUICK REFERENCE CARDS 



100 



2X81 □ ZX SPECTRUM D Pie we tick 

PEA LEH ENQ VtfUES WELCOME t \ t< Hi l PR tCES ONAPFUCA HON 



FINAL TOTAL 







ON ATHENE 



Continuing on from fast 
issue, Dilwyn Jones 
completes his investigation 
of the Spectrum ROM's 
system variables — those 
useful housekeeping 
routines which give the 
Spectrum its character, And 
if you fancy delving deeper 
into your machine, try some 
ofthe suggestions Dilwyn 
has to offer. . . 




In the last issue of Yout Spectrum, an investigation was 
made of ihe system variables, 21552 through to 23634, 
Here we continue with a study of the remaining system 
variables, 23635 to 23689. 

For the uninitiated, the system variables are bytes in the 



Spectrum ROM which tell the computer the things it needs 
to know to act in the way you've tome to know and love 
Information, such as how the memory map is laid out. is 
held in the system variables so that the computer can 
access it and update it as and when required 



23635/6 
PROG 



The address of the start of die area in Research computers with infor- system variable you could POKE a 

memory where the Basic program is mation held as a REM statement in zero into both bytes of a line number 

stored. This points lo the nrst byte of the first line of a program. See also at the start of a program. Program 

the line number of the first program under VARS above. lines start with a two-byte line 

line. This may be useful if you're con If you wish to 'security- lock* a line number 

verting programs for other Sinclair into a program, then by means of this 



23637/6 The address ofthe start of the next 9000 LET A=USR [PEEK 23637+256 

NjTUN program line. You could use this to *PEEK 23636+S| 

enable you to access machine code VOID REM <> MACHINE CODE <> 
stored within REM statements any- 9020 RETURN 
where in me program, eg those loaded One constraint to this is that you 
with MERGE from a tape library of should not include any colour, flash, 
subroutines. These would have their brightness, etc, control characters 
own local calls to machine code into the REM statement or they may 
like this: be interpreted as machine code, upset- 



ling things somewhat. However, if 
used from a library of subroutines, 
these would not normally be used 
anyway. 



23639/40 This contains the address of the 

DATA0D comma ending the last item of data. If 

nothing was read from the list (eg 
after RUN or restored, etc) the 
address held in 21639/40 is the 
address of the byte before the pro- 
gram area, normally the CHRS 128 
at the end of the channel information 
area. To demonstrate try RUNing 
this program: 

ItUM'T'.T.TrVT'.T 



20 LET Jt= reEK23Mfl+266.PEEK 

mil 

3D PftlMT A TAB 9 PtEK A TAB Tfl 

CHRS PEEK A AND PEER A>31 
40 READ IS 

50 GO TO » 



23754 
23763 
23767 
23771 



128 

44 

44 

44 

44 



23779 13 

The address in this two- byte system 
variable can point to the Enter char- 
acter or the colon signifying the end 
ofthe line or statement containing the 
data — the address ofthe terminator 
ofthe last item of data 



23641/2 E ThlS system variable points to the etc. Type this in, as a direct com- has been RUN to set up the variables. 

UNE start ofthe area above the variables, mand; Use the command: 

From this we can gain an idea of how 

much memory is used in bytes by 

screen, system variables, program 

and variables, once the program has We can also tell how much room is 

been RUN lo set up the variables, used for variables once the program 



raiNTPEEKt364l+KB*rEEK 

23642-16314 



PRINT PEEK 2364 1+256. PEEK 
23642-PEEK23S27-2$6-»€EK 

23628 



23653/4 This system variable contains the RAM top This will not include but one which is adequate from 

STIEN0 address of where the spare part of memory used for the machine/ most circumstances 

memory starts. From reading this we GOSllB stacks but includes the 

can gain an idea of how much memory length ofthe PEEK statement. So, 

we Rave left by subtracting it from this is only a fairly accurate guide , . 



PRINT PEEK 23730 + 256. PEEK 
2373 l-PEEK 23653-256. PEEK 23664 



23651 FLAGS This system variable contains some 
2 flags used (normally) by the com- 

puter to indicate certain conditions. 
The best use we can make of this is 
to utilise the flag indicated by bit 3. 
This being a one indicates Caps Lock 
on or Caps Lock engaged. 

What use is that? Consider in a 
program using INKEYS; eg, in a 
menu of options in a filing program, 



we often need to know whether the 
operator is pressing a certain key. If 
the operator is invited to press 'Tr for 
Yes or N'for No, he/she may press 
"y* for Yes or "n 1 for No — mining up 
lower case and upper case capitals. 
Most often this would depend on 
whether Caps Lock was engaged — 
people arc not interested in upper or 
tower case and whether the y press ' y ' 



or "Y* they expect the computer to 
understand as humans would. But the 
computer doesn't really appreciate 
that. So if we engage Caps Lock 
automatically, our worries are over 
and we have a simpler program which 
doesn't have to check las far as it's 
concerned) two separate options for 
each choice. 
It is tempting touse the Basic state- 



97 




the sound of 
your SPECTRUM computer 

SOUND AMPLIFIER, Enhance the quality of your Spectrum programmes and games with 

the Pinnacle Sound Amplifier, This battery powered amptifier/speaker simply connects to 

your micro, producing good quality sound necessary for the full enjoyment ol music 

programmes and games with sound effects. 

FEATURES: 



o) 



Simple to conned - no 
internal connections 



a Self powered by standard 
'"/ batteries - eliminates 
additional cables 

•»j) LED Indicator 



*0) ^ wo ou1 p u1 |eve|& 

Provides audible response 
•m when inputting from 
7 keyboard 

\ Independent from video 
•')) signal - does not affect 



AROUND 

£7.99 



receiver tuning 
PINNACLE ELECTRONICS LIMITED Pinnacle House, Oasthouse Way. Orpington, Kent BR5 30J. Telephone (0689) 27000 
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AVON 
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AND OTHER 

LEADING HOME 
COMPUTER SHOPS 




ON A THEME 



mem POKE 23658.8 to engage Caps particular value. Normally In L mode, be caused in rare coses When the 
Lock and POKE 23658,0 lo dts- 23658 has a value of zero so it is primer buffer is empty, bit I will be 
engage it. But this will affect the other &encrall> OK to use the POKEszero. 
flags, so do check their state first above. You are not likely to cause 
unless you know they are not any crashes, but some funny effects may 



23659 OF SZ This system variable contains the 
number of tines in the lower section of 
the screen, normally used for 
INPUTS, error reports and so on. 
Normally this would be a two, except 
for when a long INPUT prompt is 
displayed, etc. If a value of zero is 
PGKEd in. normally to attempt to 
clear this unused part so that we can 
use the whole 24 lines of the screen, 
the computer crashes. 

However, this can be done within a 
few restrictions. These are that we 
must ensure the lower part of the 
screen is restored to normal before 
any use is made of this — so to break 
out of a program would be somewhat 
catastrophic! AUo, errors generated 
wrthin the course of a program will 
have the same effect since the error 
report would have to be printed out 



Here is ■ short listing to demon- 
strate the use of line 22 and 23 on the 
screen, Unfortunately, il only works 
for PRINT or PRINT TAB as we 
cannot use PLOT down here and 
PRINT AT will only work down to 
line 22. The screen is restored to nor- 
mal by POKE 23659,2 within the 
program. 

10 PORE Z 3658.0 
20 FOR A=0 TO 23 
3D PRINT A 
40 REIT A 
SO PAUSE 
BO POKE 23659.2 

To demonstrate what can go wrong* 
let us generate an error by adding this 
line to the program: 

45 PRINT irm 



OopsllHf you just wantio PRINT on 
the bottom two lines it is usually bet- 
ter to use PRINT #1; "text" which 
works just as well if not better, with- 
out such a risk of causing a system 
emh It viHi POKE i WN pMlM 
than two into D F S Z the upper screen 
will become smaller than normal. So 
after POKE 23569, Y the upper 
screen would be 24- Y rows down and 
would scroll when the PRINT pcs> 
lion got to or beyond 24-Y.O, 

This program shows how a part 
screen scroll can be maintained with 
DF SZ and SCR CT Here, random 
numbers appear and scroll up the top 
14 lines of the screen only 

liraHEZMUJ: WKEttlW.1l 

20 MINT UNO 
30 60 TO 10 



£3070/1 When RANDOMIZE (number} is opens up the possibility of cheating, pie, after RANDOMIZE I. the next 

SEEQ used, the number {a constant or a since you could work out the next value of RND would be 

variable lis stored in this system vari- (supposedly) random number gen- (0.00227355%. INT (RND • 6) + 

able. This is the number that deter- erated and use the knowledge gained 1 ) to simulate a die being thrown as 

mines the next random number. It to 'swing' luck your way. For exam- a one. 



2HTZ/3/4 This is a frame counter which can be 

FRAMES uSea as a timer. It counts frames of a 

TV picture and so is incremented 
fifty times a second in the UK. or 
every 0.02 seconds, although the 
time taken to actually read and eval- 
uate these three bytes of the timer 
may not allow it to be used to this 
accuracy. It has a timing range of 
nearly four days ( actually about three 
day s 2 1 to hours). The manual ( chap- 
ter IS) points out that you need to 
read the value of these three bvtes 



twice in succession and take the high 
value for full accuracy because of the 
possibility of the values of the three 
changing while being read in such a 
way as to cause large inaccuracies, 
ft must be emphasised that the 
timer bytes are in the opposite order 
to what you might expect — the most 
significant byte is 23674, so the timer 
values are read by: 



which returns time in units of fiftieths 
of a second. 

There are several ihi ngs that affect 
the accuracy of this timer. Using 
BEEP stops the timer. Using the 
primer and loading/ saving, etc, also 
affect its accuracy, However, the use 
of PAUSE is OK as this only waiu a 
specified time without re-setting or 
stopping the timer. 



65636.PEEK 23671+256- 
23673+ PEER Z3IT1 



PEEK 



23675/6 UBfi The address ofthe start of the dot pat- 
terns for the user-defined graphics is 
normally 32600 on a 16K Spectrum 
or 65368 on a 48 K Spectrum. This 
number is the same as USR "a 1 ", so 
PRtbTT USR "a" corresponds to: 

PIIRT PEEK Z3475+ZU.FEEK 23070 

Compulsive POKEcrs can have fun 
with this one. The manual suggests 
changing this tosave space by having 
fewer user-defined graphics. How- 
ever, it is also possible to do the rever- 
se, and set up more than one user- 
defined graphics set if required; how- 
ever, only one set of 2 1 can be in use 
at any one time. Remember that since 
there are 2 1 UDGs it is necessary to 
set aside 21*8(1 68) bytes for each 
separate set of UDG s and POK E the 
atari addresses, into 23675/6, of the 
character set in use. 



For fun, type in the following 
commands: 

POKE 23575 96 POKE 23576 .127 
ll 6K SpictniHi 

POKE 23675.96: POKE 23676 »5 
(If K Spittnn] 

Then, using the user-defined graphics 
{they normally appear as capital let- 
ters until re-defined) try to type out a 
message. I'll leave you to rind out 
what happens. 

One useful tip: once you've set up a 
user-defined character set it may be 
SAVEd on (ape Most people would 
type something like 

SAVE chin" CODE 3 Z WO 160 

F be, but you have to specify the start 
addresses. You Could use SAVE 
"chars" CODEIPEEK 23675 + 
256 * PEEK 23676). 168, and then 



you could happily save the current 
set of UDGs on tape without know- 
ing the address of where they start. 
This would, for ex ample, allow you 
to LOAD a character set SAVEd 
from a L6K Spectrum back into a 
48 K Spectrum without having to 
know the addresses 

To get a character set back into the 
right place on a machine with dtf 
fereni amounts of memory-, simplv 
use LOAD 'chars"' CODE* PEEK 
23675 + 256* PEEK 23676), 168. 
This would automatically re-locate 
data to the right address for the 
machine in use at the time. This is the 
same as LOAD "chars" CODE 
USR "a", which saves a bit of typing 
although it may took a bit strange. 



£W7iP Contains information about how far position has got to. Contains (33- You cannot change the LPRJNT 

P0SI across the pnntcrbufferthcLPRI NT column number) for columns to 3 1 . position by POKEing this atone. 
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48k SPECTRUM OWNERS 



Read This Prom 




...LET'S GET DOWN TO BUSINESS.,. 

* • * FINANCE MANAGER * * • 

FINANCE MANAGER is a powerful, flexible and fast MENU DRIVEN general purpose program carefully designed 
to handle up to 255 separate accounts for domestic and business accounting applications. The magic of 
MACHINE CODE has enabled us to produce the very latest "on the page" presentation which lets you enter and 
edit data naturally, as if with a pencil and paper 

These screens are just a sample to show the style of the program; 
But that's not all. not by a 
long way. This program 
automatically raises a cor- 
responding debit or credit 
for every entry, and will 
even open a new account if 
an entry features an unre- 
corded account name, 

Accounts can be MERGED. DELETED. ANALYSED, MARKED as priority. RENAMED, EDITFD ;md SCROLLED 
Transactions can be RECONCILED. AMENDED, DELETED, PRINTED, DESCRIBED for analysis and RENAMED 
Standing orders can be APPLIED. REMOVED. DESCRIBED. AMENDED, DELETED and even DUMMIED for 
planning purposes. Other features include DATE CHANGE, RUNNING TOTALS, 2 KEYBOARD MODES PRINT 
PAGE. LINE BLOCK, FROM END. FROM START FROM DATE etc., LIST BALANCES, FIELD ERASE INSERT DELETE. 
EX FT TO BASIC You may not want all these features but they are there just in case. 








• * * ADDRESS MANAGER • • • 

ADDRESS MANAGER utilises the same "on the page' presentation as FINANCE MANAGER and offers Spectrum 
owners a professional standard address filing, indexing and retrieval system. Below are examples of the screen 
presentations, 

ADDRESS MANAGER has 
been carefully constructed 
to provide the user with a 
tool that is extremely friend- 
ly and easy to use. the speed 
and presentation of this 
program are second to 
none. 

ADDRESS MANAGER features MULTIPLE INDEXING via our 3 way 3 character index, an ability to store over 400 
full names and addresses or 1500 individual name&'tilles. 

USES include Storing and updating names, addresses and phone numbers, printing out Xmas card lists, etc, mail 
order word, customer classification by type sire (doctors have used this program to catalogue patients by 

* * • 80 COLUMN-VLUS SO'VERSIONS • * * 

80 column versions of both these programs are available. These work in conjunction with the Kempston 
Centronics Interface and Centronics Printer. Write to us for a quotation for the software, the interface and the 
latest high performance Japanese Dot Matrix Printer — you will find our prices very competitive. 

VISIT YOUR LOCAL SOFTWARE STORE NOW AND ASK FOR FINANCE MANGER 
AND ADDRESS MANAGER BY NAME — 

also available from selected branches of WH SMITH, BOOTS and MENZIES 



SOFTWARE * * * SIMPLY THE BEST * * * 




If you experience difficulty obtaining your copiesof these programs send a cheque or postal order for £8.95 
|fl9.95 for PLUS 80 versions) or telephone your f^% details to (0753 888866): 

Oxford Computer Publishing Ltd. 
4 HIGH STREET, CHALFONT ST PETER, BUCKS SL9 9QB 



VARIABLES 

ON A THEME 



23680 

PRCC 



236B1 
Unused 

variable 



Contains the low byte of the address the printer. 15 for the 15th column, you change the value in P POSN 
wh<.-re the next character is to go into etc. Because this is the address of the (23679) to match It may appear to 
the printer buffer, ie this will contain top row of dot* of each character, you work if you don't do this, but pro- 
(23296 + LPRINT column num- can POKE this to change the biems will be encountered at the end 
bcT). being zero for the left column of LPRINT buffer position provided of the line 



This system variable, although stric- can be POKEd Tor your own use hut not affect the working of the printer if 
tly speaking unused, usually contains using the printer will overwrite it you POKE 23681, but anything 
91. This is the high byte of the buck again to 91 . 23680/1 together stored here may be over-written by 
LPRINT buffer address (9 1 • 256 is contain the address of the LPRINT the printer routines 
23296 where the buffer starts), This position in the pnnierhuffcr. You will 

l;X,Y:PLOT OVER |;X.Y - but 



23677/8 23677 is the system variable that 

COORDS contains the x co-odinatc of the last 

plotted point. After C LS it starts off 
at uro and 23678 is the system vari- 
able that contains the y co- ordinate of 
the last point plotted. It contains the 
actual value, so if the last point plot- 
ted was 3.3 both bytes would con- 



tain threes, 

These two can be POKEd with 
valid x and y co-ordinates respec- 
tively. Since POKEing these does 
not actually PLOT anything on the 
screen, this is a convenient way to 
move the PLOT cursor around. This 
could be done bv PLOT OVER 



would be messy. Amongst other things 
this could simulate MOVE found in 
other BASlCi — useful if you wan 
led to draw lines from around a part 
icular point 



to send the PRINT output elsewhere, 
although this requires an understand- 



23M4/5 OF The address in the display file of the 

CC PRINT position. It may be POKEd 



23688/9 
SPOSN 



ing of the way the display Hie is 
organised. 



23688 contains information con- 
cerning how far across the screen the 
PRINT position has got. It starts oft 
as 33 for the left-hand side of the 
screen and decreases by one every 
time the PRINT position moves one 
place to the right. AfterusmgPRI NT 
AT Y.X; (if Y and X are valid PRINT 
AT co-ordinates) 23688 would con- 
lain 33-X. This can be useful when 
trying to prevent words being chop- 
ped in half when printed on the screen. 
If you imagine the number in 23688 
as counting down towards zero as 



there is no more room on the current 
line, you can sec that comparing this 
to the length of the word to be printed 
gjves us an idea of whether it is 
necessary to move to a new line to 
prevent the word being chopped. 
Suppose the word to be printed was 
W§: 

IFPEEK £3688 <LEIT Nt+1 THEN 

PUNT 

This only works for words less than 
32 characters long. 
23689 contains information relat- 



ing to how far down the screen the 
print position has got to. It starts off at 
24 for the top line of the screen and 
decreases by one every time the 
PRINT position moves down the 
screen. If you do not want a scrolling 
display and would rather the screen 
was cleared when the PRINT posi- 
tion got near the bottom of the screen, 
then try: 

IF PEEK 23669=3 THEN CIS 



23882 

SCRCT 



Contains the data for how many 
scrolls Mill be carried out plus one 
before waiting with the mess a 
"scroti? 1 to give viewing time, 
graphics games especially this can be 
a nuisance, since one is not in te rested 
in waiting for viewing, So, if the num- 



In 



her in 23692 is anything other than 
one, the waiting does not occur, So 
POKE 23692,255 would gi%e you 
255 lines of printing before the 
machine waits with scrolP" 

POKE 23692.0 seems to have a 
similar effect except that you have 



one more line of pnni If more HI 
needed, then if the printing is done 
within a loop, it will be necessary to 
include the POKE statement in the 
loop as well — lime- wasting but 
necessary. 



23683 
ATTR 



Contains permanent attributes, or 
the attributes (FLASH. BRIGHT, 
P A P F R and 1 N K i i n e ffect globally , 
Local colours in PRINT statements, 
etc, are dealt with elsewhere. Note 
that most of the ROM routines use 
the values of the system variable 
holding the temporary attributes as 
these contain the permanent attri- 
butes unless a local parameter is 
specified. CLS, however, clears the 



screen to the colours, etc. in ATTR 
P. The functions of the individual bits 
arc shown in Table 2, 
Bit 7 is one for FLASH I. 

Bit 7 is Jtero for FLASH 0. 

Bit 6 is one for BRIGHT 1. 

Bit 6 is zero for BRIGHT 0. 

Bits 5, 4 and 3 contain the PAPER 
colour in binary, eg. for PAPER 7, 



bits 5. 4 and 3 would be 1, 1 and I 
respectively. 

Bit 2, 1 and contain the INK colour 
in binary, eg. for INK 3. bits 2, 1 and 
would be 0, 1 and 1 respectively. 

Attributes of eight or nine are not 
dealt with here. If the permanent 
attributes a re eight or nine, then those 
stored in 23693 may not be valid 



13694 This is the system variable thai helps 

MAS! P t ' ie Spectrum determine the attri- 

butes of anything printed when a 
parameter of eight is specified. So, if 
you specified BRIGHT 8 globally, 
bit 6 of 23694 would be set to one to 
remind the computer in future that 
BRIG HTH has been specified. So, to 
determine the colour fiashing/bright- 
ness when printing, the computer 
looks at what's already there and 
prints the word in that colour, etc. Or 
if you like, it only overprints the 



character on the screen and leaves 
the attributes alone. You can see 
what each bit docs by looking at 
Tahk J 

Bit 7 is one when FLASH 8 is in 
effect 

Bit 6 is one when BRIGHT 8 is in 
effect. 

Bits 5, 4 and 3 arc normally all one 
when PAPER 8 in effect, but sec 
below. 



Bits 2. I and are normally all 1 
when INK 8 in effect, but see below. 

When there is more than one bit to 
consider, as in INK and PAPER, 
then only the bits set have their 
attributes bit taken from the screen. 
This can lead to Some unexpected 
effects. Try this: 

10 INK a 

20 POKE 23694 BIN DO0G0OI I 
30 PHUT AT 0.0: UK 5: 1IIUII 
40 MINT AT 0,0; "11 IT 
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ADS THE ULTIMATE IN PERIPHERALS FOR THE 
SPECTRUM, JUPITER ACE& BBC MICROCOMPUTERS 



Highest quality peripherals at the kwwsi possible 
pneas - that s the prutosopfiy at Advanced Digital 
Systems Our leant of flighty eioenenced designers 
use ine vary Litest teciwrtjjes to produce ddapiabie 
tome computer peripherals - at a price you can 
afford 

• Boards are designed using CAOCAM giving a nsai 
optimum layout 

•Gold plated connectors are used wherever 
pes s role to insure good electrical contact 

• All products Dairy a 1 2 month guarantee 

• All units are "Plug in and go" 

1 PRINTER INTERFACE 1 
Centronics Interlace for the Sinclair 
Spectrum £34 SO mc VAT Domes complete with 
appro* 1 metre ol cable Centronics plug and 
software 

• Software recognises LLIST and L PRINT enabling 
Prm-outs direct from Basic Also adaptable COPY 
routine tor graphics printers 

2 PRINTER INTERFACE 2 
Centronics Interlace for Jupher Ace £39 95 
including VAT and Software 
Same unit as the Spectrum interlace but wrtft 
adapter card 

3 PERIPHERAL INTERFACE 3 - 2X ACE 
Pact age Using the adapter card and the 
Software supplied, the Sinclair It Prmier can be 
connected to the Jupiter Ace Special introductory 
Offer £9 96 mc VAT 



4 PERIPHERAL INTERFACE 4 
£X BBC Adapter £24 95 mc VAT 

Enables tfte connection of Sinclair Peripherals to the 
BBC Model B Fust Software package included 
owes an amazinojy cheap entry into printing cm the 
BBC model B by allowing you to use the IX Pnniet 

ideal for listings Please allow 28 days for 
delivery Unrf requires 1 2 Amp power supply eilhoi 
the It PS U or the equivalent available from us at 
£5 96 mc VAT 



Advanced Digital 
S ystems Ltd. 



MANUFACTURERS AND DESIGNERS Of 
WhDROCOMPtlieR PERIPHERALS 

9 Boncngnsn Road. PORTSMOUTH 
Hampshire P04 8RV Tetephone;070Sifi23BZ6 

F-cn miernaiioral Enquiries 10706 1 754160 Pww Account No TO -833825 



NTERSPRIHTERSPR1NT1 

ACvjnu* Otail Srilm jr< «w* rtie <o inwny tftt 
ioHowms imp M pum « mum P"w* 



EPSON .usij L400 
-RX8Q - £27B 
•ftXSOFt - £306 
•MXftQt 3 PO* 



SEIKOSHA 




• MX 100-3 - C4W 

• MttQ - C532 

• tructOPFfEO 
MEQHAftSMFOATHE 

rxm poa 

• IFCBUSlNfSS 
PWWIERS - 

PO A 



• GfMOOA - £197 
•GP100VC- E2W 

•gp^sox - tro 

• G^rOOA coKxjiDnrtBii £399 
MANNfSMAN . Ml » »in P«*Hel Hart** £7 
TALLY •MTWwthSrnallniemai Oil 
Prices include MAT and art<««Y 

Pteise send rw it* ilms is ncnefl 

I enclose cfmue.'Of dei kx 1 1 M 

ItaCUteCl DOttupintmjMCiiJvngi 

Cheques payaue to A* jncwi Dpi* Sniiems L id 

Cenfrwwcs Base Unrt for Sindw Sceciru* 

U4 5G1FIC Y*T I Scltwam 

Juwier Ace Hwon Base Umt m Adaptor 

EJ9 0Sl« V*TSSofi*« 

> X Aw Adaptor and 5o«We £9 96 he VA1 

1 2 Ann PS U L^9S*nc v*r 

Z» BfiC Adapt* Uiui t?a 96 tnc V*T m Soft*** 






EPSON 

fXlO - £400 
AX 80 - t?78 

flxeon - vm 

MX 100 3 -£453 
FX 100 - LSI? 
MANNESMAN 
TAIU 

rn INTER 5 

Nine 



Address . 



SEIKOSHA 
D GPIOOA £107 
CPtOOVC LMG 
GP?50X - t?46 

CP?ODAnx*ufDrmBfi 
-C3W 
MT 80 *>m Pwailei Interface £270 
M TOO with Sen* infrrljar £31? 

mc mtidumo' 



D 



Send order m AOVAHCEO CMQTJM. SVSf EMS LID 

& Boncfturcn Road Ponsmouiri Hamostae PQ4 an* vs/2/Ba 




ClKf J I 



44?s 



Q; i kcc. Tve^S le, purpose built, with £' 

sJ hinges and lift-off (id with foam lining (plus pA 

Now available with one of two alternative luted consoles. 

Both allow neat installation of computer, power supplv and 

printer in fitted recesses and incorporate an aluminium switch 

Eancl. This eliminates constant removal of plugs for hoth save/ 
jad and power off facilities and provides sockets for tape 
recorder leads, Co allow operation in convenient position shown. 
Order console SI Tor housing tape recorders up to 2Scm X 1 "11111, 
Order console 52 if your tpectrum is Rued with interface 1 
and to house up to three mkrodxives in a fitted recess. 

All internal wiring and leads supplied to ,illuw easy- plug-in 
installation. 



£47.45 each unci pAp anJ intunnm 

Please supply S2 case* at 

£47.43 each l met pAp ind insurance^ I 

M] hequc P.O fori _ _^^^_ [ 
made pj\,ihk 10 t rertup DrviKiii 

PI I \M I'KtM SVSU \M) 
■M>I>KI SS 

M» ^(r^ M 



■\Jdr-f%v 



Y.S.I 
I'k.irf jlloss up it* 2$ imy% fot deliver) 

II mu jrr nm -.jir-bi-J »e sho.lt ol tu 
ri'tuinJ siiur money, if ynu return ihr 
iJH' Lintl4llMt;c4 Hithtn |4 i|jv 




ON ATHENE 



As INK 8 is specified, you may only checks the bits set in 23694, 

expect the ones to be printed in cyan which were bits and 1 . Sec if you 

like the fives, but no. Rather than can workout what colour the ones will 

checklheINKattributea5awhole.it be printed in. Have fun! 



23695 
ITTB T 



23696 
MASI T 



ntti 

23728/9 



23730/1 
RAMTOP 



23732/2 f 
RANT 






This system variable contains the 
current temporary colours as would 
be set up by local statements within 
PRINT statements, You could see 
this for your self with something like 
these two direct commands: 



PRINT PEEK 23G9S 
PRINT INK 7:PIPER0. 



PEEKHGV5 



Thai is, include the PEEK in a porary system variables and things 
PRINT statement under the effect of are balanced such that ATTR T u 
the local colour controls. Normally, only different from ATTR P if local 
unless local colour statements are colour attributes and soon so decree, 
specified, this system variable will The function of the individual bit* 
contain the global colour values, can be seen in Table 4 
Colours, etc. to be used for printing 
on screen are taken from these tern 



Tins is rather like MASK l' (system changed while local colour 8s. etc, INK 0. FLASH B PEEK 23696 
variable 2 3694 tescepi that the para- are in effect. You could study this by -_. j i *.-. v ■_ *. 

permanent parameter 8s, this is PRINT PEEK Z36B6JN KB PfEKZSfiM, 



23697 This system variable contains, as bits 4 and 5 are set to one. After global if the odd numbered bits (bits 

P FLAG >* ,u might expect from it* name, flags INVERSE I has been specified, bits 1 .3,5 and 7) are set to one. and tern- 

used during priming. After PAPER 9 2 and 3 arc set to one. And after porary if the even bits (bits 0.2, 4. and 

has been specified, bits 6 and 7 are set OVER 1 has been specified, bits 6)aresetlo LSceTflWefS to see what 

to one. After INK 9 has been specified, and 1 are set to one. The effects are ] mean 



These three bytes in the system van- you need to access information, These in ihe variables area. 23726/9 was 

ables arc not normally used by the are particularly useful in machine intended for use by non-maskable 

Spectrum — you may like to make code routines where you can simply interrupts but these don't occur on 

use of them as 'custom variables* for access the information via an address the bare Spectrum, 
use in your own programs in which rather than searching for the variable 



This two byte system variable points 
to the last byte of RAM of the Basic 
system area. Note that this is not the 
end of the memory used by Basic, in 
the sense that the user-defined gra- 
phics normally hide up above this 
address. If you move RAMTOP up 



above (he start of the user-defined held in 23730/1. so you can store 
graphics they may be overwritten, data above this which may be passed 
but you gain quite a few valuable between programs loaded into the 
bytes which may be useful for I6K computer. The same is true if you 
users. want to preserve machine code rou- 

Ohl- impartial Aittg is that NEW lines, stc 
only operates as far as the address 



This contains the address of where expanded model or not, just enter this The 1 6384 bytes subtracted is for the 
RAM ends on the Spectrum, If you expression: ROM since RAM starts at address 

acquire a Spectrum whose memory print f£EK 23732+256. PEEK 23733- '^"* and goes up to the address 



capacity you don't know, then don t 
bother looking i n side it to see if it 's an 



16314 



held in P RAMT 



TABLE a 

KT7 

twnp 
FLASH 

TABLI 3 



[err* 
ASH8? 



FLAS 
TABLI 4 



TABLE 1 

IIT7 
















lire 


■IT4 

PAPER colour 

in binary 


mi 






FLASH 


BRIGHT 




INK colour In binary 






UTS 



IIT4 



IIT3 



tamp PAPER colouf 




BRIGHT* 




•ITS 


IIT4 IIT3 


■ 


ten*) PAPERS? 




BITS 


HT4 im 




PAPER colour 97 




UTS 


IIT4 IIT3 




IITf 



ITTt 



lira 



INK colour B? 



IITI 



global tempi global feme global temp 

INKS INK? INVERSE 1 INVERSE i 0VER1 OVER! 



temp 



Th* t*bt««>longiid» Bra r*f*r*ac*d In 
in* main tait of lha ariicht. and ihow 
th* function* of lha individual tut* of 
•p*cifi#d Byalam vari#bl«*! tabl* 1 
rafari to 23BB3 ATTR P; (■*»!• 2 — 
21B94 MA IK Pi labia 3 — 23AB9 ATTR T: 
labia 4 — 23SM H ASK T; and labia I — 
236BTPFLAG 



This article is extracted from Diiwyn 
Jones' book. Delving Deeper into 
your Spectrum ROM —first 
published in the UK by Interface 
Publications, Kensington High 
Street, London WS 6EJ, ana priced 
at £7.95 
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Whether you' re a patient puzzler or an arcade 

adventurer, there 's lots in store in the foi towing 

pages, courtesy of Colin Young and Richard 

Archdeacon. And if it's machine code utilities you're 

after, look no further than the contribution from 

Andy Wright 




"This is ooc of ihosc frustrating puzzles, in much the same vein as 
Rubies Cube 

A t the start of play, you are presented with a blank 20 by 20 grid. 
You have the choice of nine levels of difficulty , level one being the 
easiest and level nine being almost as bad at the original 'Cubist' 
problem. Once you have made your choice, the computer starts to 
fill in areas of the board — by choosing one square at random, 
inverting it, and then inverting its eight surrounding neighbours (ie. 
to the north, east, west and south, and the permutations, in- 
between). Consequently, if any of the blocks the computer is deal- 
ing with is already inverted, then the overlapping portion is returned 
to normal. The number of inversions made is related to the level of 
play you indicate — which means if you pick level nine, you have 
one heck of a mess on your hands! 

To play the game, you must type in the co-ordinates of the central 
square of the nine block square you wish to invert Screen c*> 
ordinate* should be typed in with the tetter denoting the column first 
followed by the number of the row. (Don't worry too much about 
gelling U wrong though its been thoughtfully error- trapped for 
the unwary! } If youenperiment a little, you will begin to see that, by 
cautiously rearranging the grid, the overall screen can be returned 
to its original blank splendour, of course, you could always pi ay the 
game the other way round and try to fill the complete grid with black 
squares, but you would have to re- write a lot of the published listing 
not a task for the nervous ai heart? 

A good tip for playing the game is to try and get all the inverted 
blocks towards the edge of the screen and then blast them out Try 
having a go on the lowest level, just to gel an idea of how the game 
operates, before attempting die more difficult stages. Luck is 
definitely not the name of this gam* — b** 1 you'll need a good 
deal of patience! 



the idea isiortfirie 
Screen of all the black 
squares And if you 
strain the of memory 
Cade to thai popular it 
fmsl'atirtg. cubist 
mahtmare y«j may 
remember thai these 
putties we not always 
as easy as they might ai 
first boh! 




S POKE 23tV58,8i REM »a>t I 


catps 1 • 


6 LET qoe*=0 




7 PAPER 1 i ! t INK 




8 GO TO 22 





Uml-I Set the Caps Lock and the numbertfgoes couftst.and 

then uMtiahsethe screen atlntutes 





j fob < - ro 


wr 




INK 


*& fi 


"TH H LUUfc : ISA 


20 


FOR t*7 


TO O STEF 


] i r 




• : INK Vt TA8 


f|*THE FLAT 


€"i 


I t 


21 


RETURN 









law lt-11 



Contain iNs subroutine to print ine title 



SU6 lOi 

quire instructions 

24 It IK AND [M t i * "N" 

GO 

IF INKEY#»"Y M TH u SUB 
M instructions 



i rat 



UettZMI Check to see if instn«iions are reouired and ii so simp to 

the instructions' routine 



30 GO SUB lOl IK INI tl|"DI 
TO 9> 

35 LET d**INI£yJ: IF d*»"" WEI 
35 

«1* 1" OR d#>*9" 1HEN fiO fU 35 
43 LET dt-INT VAL d* 
50 LET di«di»lu 







Urn ipso 



Draw !he I rile page and prompt ine user lo npul the 
difficulty level required The value input, dt s ihen muihpned 
by 1 0. and Uas new value ts the nwww mmosf of goes 
needed to solve the puwte 




?M0 Draw the Wank playing grid, setting the screen nags (o show 

that there an no inverted characters on ihe screen The 
playing area ts then set lo play, w>ih a II ihe necessary 
character Aversions for the required level 
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PIT YOUR WITS AGAINST 7H 





JOO 

IK.' 



RE* MAIN L i ■ - 

LET qoM=qo??*i 
PRINT #1;h( rtov* "tqoee 

INPUT ftl 1 , 1 ( " Letter h No. ' 
IF LEN m* ! Oft LEN MJ HL N 



LET lf-HU)t LEI 



) t El 



rtrJ«<Mt. TO 
"A" OR I* "T" THEN UU ID 110 
If ^1 "1 ' ON rt>* 9" THt 
14m LET x-CODE l*-*3l 
150 fiO SUE* «*n 

16*' 11 NOP - [NV-40U IHEN 6<J FO 5 

I ..ii DHPt 
170 GO TO I 

UHttao-170 Mairk»p TM*eaotth*fKCDfa<nincfeas«s1tie rumterol 
turns counter, gets The user's input and checks lot its 
validity Lit* 1 40 converts the user* s input to x and y co- 
ordinates, and bra 1 GO checks to see it ine puule has been 
comptsted 



1020 



REM 

t 1N» 
PRINT PAPER 



St f ^en 



&S 



■jHI Jr LMtJ 



FOR F«l I 

IF t I " rHEN HHINI "; 

HUT \ fct*i I 

++++++++ + *.*♦« 5 PAPER &;*;: : THfiN 

PRINT PAPER e»t 

.ft I NT 



RST 

I 045 
ItiSO 



NEK I * 
PftlNT 

INK 7 
RETURN 






■ 



v*lt LET nor-nor-li GO ll 

2085 IF ATTR Iy*t,*-1H 48 1 HEN PRINI A 

1 y+l,K~l( IN» l| P#m*EH : nor-n 
or+li LET mv"in. 

VQ IF AT1h <y+l ,m*1 >*=5fa THEN PR IN I 

; INK 7t PAPEh invMi. 
v+l! LET nor-nor li iai ' LOO 

2G95 IF ATTR <y+l,>nli 48 IHEN PRINT A 

T y+l,Ktl| INI ^ormr, 
or+lt LET inv-tnv-1 

210u IF ATTR i y- 1 . * +1 > «5fa THEN PRINT Al 
V-l.K + U INK ,'; PAPER »| - +"i LET inv-in 
v+l i LET nor-nor-li SO 

-5 IF ATTR fy-Wx + 1) 4fcj THEN PR i N 
T y-l.H+lt INI ; -APEft /j^"! LEI nor *»r> 
or+ti LET inv"inv-l 



Um 2000-2105 This long r«jtine inverts the screen surrounding and 

including the position you have chosen fx,y) Each square is 
Hivefleu individually {This routine a net I he best- written we 
have seen — in (ad, it might be well worth yow ime 
employing a loop to try and shorten it) 



f;turn 

iOOO R€H -SCRAHIil i 

10 FOR *-! 10 di 

3020 LET h-INi 

D*20> *l 

50 GD SUh 2OO0 
• ■ 

5O50 RETURN 



til y»INl RN 



Um 2 1 1 0-3DSD Coniam the 'scramble' routine, used by the computer al the 
Start of each game to invert the runt-square blocks <* tenes 
(di being the value you input tor the level at drthcutty) 



UttiiaiOIIU Prim the mrtialptanic playing grid 



■CHANGE SCREEN— 



r 
r 
r 

r 

r 

A 



2000 REM 

IF ATTR (y t K>-5*. THEN PRINT AT y,x 
; INt 7t PAPER Oj" +M i LEI I n v-i r» V* 1 1 < 

nor-nor-M GO TO 2«.> 
202S IF ATTR «y,.<> 49 THEN PRINT Al y t 
Kf INK Of PAPER ?*"•+"* LET nDr-norH: LE 
r irr. 

IF ATTR ly,K + U-' 

. : < I J 

U 

* IF AT IF- I 48 I' «ll 

y,n + lt 1N> 0| PAPER ;;■' + ■! Lfc I nor-ncw+l 
: LE r tnv"irtv 

IF ATTR (y,M-l)«36 THEN F'RINi 
,*t-l! INK 7i PAPER Oj"*"i LET inv«inr 

LET oor-nor-t: 80 tU 2050 
2045 IF ATTR <v, *6 THEN PRIN» AT 

y,x-lj INK Of PAPER 7; ' ' : LEI i.ar«nor+l 
I LET inv-irtv-1 

2050 IF ATTR <v+I,n>»56 THEN PRIN1 
+ 1,,:; INK 7% PAPER ET mv-irwil: 

LET ne»r-rior 1: CiO TO 2Ot*0 
35 IF AMh (y + l,K) -4H I HEN PRINT AT 
y+l,Kl lu\ Of RAWER ':*': LET nor "nor + 1 
s LET inv»inv-l 

2060 IK ATTR <y-l,H)-56 I HEN PRINT AT v 
-i,K| INK 7f PAFER : LET ir>v-inv+l: 

LET nor-nor-li 80 TO 
;-_, IF ATTR ly-1, i HEN PRINT AT 

y-l,Ht INf Ui PAPER 7j"+-t LET r>or«f»or+l 
i LEI inv-inv-1 

IF A1TR iy- . -5e» THEN PRINT 

. -I i IN* /; P**Pt:R us"*" i LE f inv*in 
v+I: UE1 nor*nor-li SO TO 21 
2075 IF ATTR <y-l t * 48 fHEN PRINt A 

1 v-l,«-lt INI : ; i nor^n 

or* it LET inv^inv-1 

208O IF AT >-S6 THEN F-RiNl AT 

y+l,K-lj INI /: PAPER Oj"*"i LE t mv-in 









UuNt tl UPAI 
I IO HAVt 






SOOO REM — 

501U FOR *-0 ; 
502O BEEi 

I NEXT I 
5'.i40 CLS ? FRtNl Hi Im, '■! INt 

ASH 1 f 8RIQHT 1 | WE 

NV"i F'RJNT AT l5,Of *B0 vOU 
ANOTHER GO 

43 F'RINT AT l2,4f H ]T II HJ 

li(]Oi>i.: FLASH ljo««" 

i IM t -, *= ' 1MEN SO n» ' 
S060 IF INWEV*--Y" THEN t-»0 K 
»70 STOP 



Um SODQ SO 70 When the pu/f le is completed. The compietioti routine ten* 
you how many goes' it took you and offers you another 
game You wilt al so get a message of congratulations — 
which on level rune, noes your ego no end oT goodl 



5999 REN inttructions 
> CLS 
l PR INI * f*R ': »•••••«•••■•••.. 
[NT TAB | ■ IMi F 
, NT Tnj 

6040 PR1MT f i t .t Lube is m nic * Cu 

t>*. The bewrd ha* 4 p Ui« 

vigne. The SpwttrLim mi I i tctec* ana 

* these art random & invert it *nd its 8 
neiqhtjciun. This prncMR 1* repeated * 

number ot times according to theditt 
1 c ni ty 1 eve I . " 
6050 PRINT .imple't 

->0 FOR i»l TO 6t PFtlNl d|l Ntll 1 

FRI NT OVER I : ; 

• k i» to return the board to it* tjriqi 
nail state i.e. blam 

6USO PRINT At H lf*f*R£at AW> 

ru PLA 

If ini f vl-" " I MEN btEt . : . ■ 
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ZEAL 

SOUND BOOSTER 

FOR SPECTRUM 





• Plug In mil use -no internal connections 

• Mo biltirlit naadatl 

• Good daar sound 

• Output control 

• LaMVSm facility built In 

• Fully guaranteed 

BRIN6 THE SOUNDS OF 
YOUR GAMES TO EXCITING 

LIFE FOR JUST £14.99 

idncl. VAT ft PftP) 



NEWSFLASH! 

W MICRO VI TEC Colour Monitor 
' SPECTRUM Compatible 
£285 (lad. »T 1 carta*) 

1GK RAMPACK for ZX-81 
£17.50 (mki. m i p*pi ^ 



C.10O FDR i-I TO 2ui bELF .1. jC I i 

61 lO RETURN 



Usa&JII-flia ftiM out tr* instruction* should you nave r«auesled them 
(see lines 22-261 




If you've written a routine following all the rules cited in the lex! books, 
you'l I more than like ly e nd up with a listing full of RE M slatcmc nls that 

mm lofhttfujaty pddad ft nitatoitajHXN ttfcwaptlof. I aEoitiaaiafa 

you may find that once completed and working correctly, the REM 
statements lake up valuable memory you require for the main 
program. 

This program for me !6Kor48K Spectrum provides the very useful 
facility of REM removal. First* type m the program as listed, taking 
extra care with the data held in lines 1000 to 1230, Now save the 
program to tape and then , once verified, RUN it A machine code call 
^Jdrcsi will he displayed on the screen, along with the message 'Save 
Code toCassette YfW. Pres* the n' key and then type in the USR call 
as displayed (do remember to make a note of the call address btfort 
you press 'y' or l n'), 

[fall has gone well, the 'OK' report should be given and once listed 
you will find all the REM statements and the comments within them 
have been removed If (hn hasn't happened, not lo worry — simply 
reset the computer, bad the program back from tape, carefully re- 
check all (he data statements and try again. 

If the REM statement* have indeed vanished type RAND (JSR0 
to reset the computer and load the program back from tape again. This 
time, when confronted with the 'Save' question, press the y key and 
save the machine code lo tape i Dun'i forget in make a note oi the 
call address given on-screen, preferably on the eas&clte itself I 

Before you rush off and type this into your computer in a burst of 
enthusiasm, there are one or two thing* you should know which could 
be helpful First off, if the Basic program you are developing changes 
the values of any system variables, such as UtX > or KAMTOP I * by 
executing a CLEAR command), it may corrupt the uulitv So, use the 
utility before running such a program and re-bad the utility before 
using it again. 

You might also like to know that you can locale this program 
anywhere in memory you choose; thus, you can overcome a problem 
such as the one described above You should First save the machine 
code version of the utility as described above, but bad and run it using 
commands of the following format: 

CLEAluuuu-l 

LOAD "nan CODE tun 

where ' tXEXX* is a suitable area in memory ( and ' xxxxx- I ' u one leas 
than this number I 
Then, to remove the RE Ms from a program, simply type: 

PRINT USD ton 



You should alM> note that if the only statement on a line is a REM 

statement then the whole line is deleted from the program. Also, if the 
«*a» wwtf mm iwtw qv+nttty m bpx, REMisdtelastsui*mentonalineihenonlythcREMparto/thclu^^ 

deleted 
Sound Booster* Q CI*. 99 One last nocc is that this utility should only taiised once you are sure 

you won't need the REM statements for some future reference. So. 
Colour Moottrxa (Spectrum Compatibial £285 either be quite certain you don't need the information they contain, or 

Rampack.for ZX 81 @ £17 50 «»** a hard copy tint - just in case? 

Above prices /ticJude VA T.P&P/Carrmge 

Name , 10 bit SUH SOOi ftfcM *Dn out memo* 

location to hold first byte of raachine 

Address code 

K prooetai ftEM protect the are 

■-■" ■*•- ■ * •" ................. m of memory tc* receive the machine code 

_. 25 PRINT "Please wait whi)« code poled 

t enctoa* Crwqun/P O (or £ „ 

ZEAL MARtETINfi LNWTU 3* 60 SUB SOOl GO SUB 7O0, REM «rK 

lasfaart TraslBi Eitata IMM Ls*t, out "•* or V locations to receive *t*rt 

PtasteHieM 540 2U Tal 0?ft& ?0&Sbb *"d bytee of machine code 
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ie-M 



SM up an area lor the machine code lo reside 







Op to poi-P niAChine 


rode into protected 


memory 




byte 




POKE l ,byte 




1 NEAT I 





UHi 48-70 



Head m and POKE the machine code 



BO CCS 
90 p 



:o minov* REM* use the co 



rTwna 



PRlNi : PRINT "FPcJWf USft ':pr Q q*t* 
"Save Cede lo Cassette V/N 

1 eV*«"V lt OR INrLY*»"V" THEN 6 

IF INKEV*«"n" OR INKEYf-'N" THEN S 

OQ TO 120 



UinaO-Ufl 



Print irve address of ihe machine code and ask il a SAVE ol 
the code is required 



now 



uLS i PRINT "hemove EAR lead. 

SAV£ "Rem Remove CODE progsta,l2 
220 CLS i PRINT Hem remover code 

uv»d . " " fo use tne utility ait any tim 
• type the 4oi lowingt" 

MT -CLEAR ":progsta-lt ' "LOAD ■" 
CODE" "PRINT USR "iprogata 

PRINT "Write down the above detai 

li nonfor later use,"* STOP 



UIDC SPECTRUM 

niriE SOFTWA RF 



CHOOSE FROM OUR VAST RANGE 
FREE 26 page CATALOGUE wilfi lull detail* of our range ol over 280 
drttafefll programs lor the If. SPE C T RUM Ail hired with lhe consent of 
the; DUbltahher* Whether you peeler lo ZAP alien* (jet loaf ir> an 
A0VE NT U RE Oime , E DUCATE your ch ildren CAl C U L A T E I he I , 
finance* or COMPILE machine COM ptogr am* W£ HAVE THE HK.mT 
TAPES FOR VOU TO HIRE 
FASTSERWCE 

We ttoch up lo 60 rrntrnjlicTu'*'* original cop*et of each tape (over 

3000 lapes i n aloe hj. and tan normally de » patch you I lap** the day wa 

receive your order, and we arway* uta firai ci«M poal 

LOWEST PRICES 

We belwva our price* are the lowest of any library yet we after The 

LARGEST range of imei Hire up lo 3 tape* al a time, tor 2 wntt, tor 

only CI 07 each line VAT t pap l 

FREE TAPE HIRE 

For a lim ited period, we will tend your f iral tape (your chotcel f RE E to 

BMf library now YOU canl atlgrd NOT To' it veuve llwrtl mnDthep 

library and are wary ol nut ciarrtimaend a »larnp and we " fjlad'y **nd 
you a copy of cur catalogue ■ we're confident youtl join when you we ii' 



H NATIONAL 
SOFTWARE 
LIBRARY 



'AXi Mukyrave Hoed 
Cheem Surrey 5M 26JT 



I endoao cheque f or Cb 00 for L IF E ME MSE RSHIP and I underhand that 
myfirmitapehirewiltbeFREE It within 28 deyi I'm not delighted with your 

service you ii refund my nwn&e*V»p fee 
Nam* 



Addreaa 



Litis 2M-UH The cassette SAVE' routine tor the macinne code 



SOO LET rarntop**237I0i REM pointer to en 
d of basi c 
520 LET prog] en~l4oi REH nLimber of byte 
at memory to be protected 

iET proQSt«*»(. El tr«ffitop+i '+PE 

tf ramtopJ -prog lent REM memory location 
receive first byte of machine code* 
KN 



Uiit 500-5*4 The sutjrouline to work out (tie position in memory the 
machine code will be stored. 



Li i progsta-progata+pregleni Rfctt ti 
r*t bvte to receive machine code - el low 

mq for criangee in values of system van 
■:<bles caused by CLEAR statement in line 

progehd-pracjst#+l27i REM memory 
location to receive last byte of machin 
e code program 
7ZO RETURN 

umiTDD-720 Calculate the start and end positions of the rmchine-oorje 



1 000 


DATA 


42,83,92,237.91,75 


10 


DATA 


92,229, 167,237,82 


1O20 


DrtTA 


225,3.2,6,201 , 179,30 


1 030 


DATA 


193, 169, IS. IS 


1040 


DATA 


. ss, t26,; V 






14,32, . IS, 33,39,33 


>bO 




,234,13,32 


to 


DATA 


4,. 9.24,77 


- 


DATA 


254,234,40,10,254,56 




DATA 


32,227,84,93,6,1,24 



TIRED Or 
ARCADE 

GAMES? 



BORING 

TBT »0 MI THING 
THAT NEEDS 




A ntw range for ike ZX Spectrum 

r.iTT-iu-i KVXe\R 48M 



wn4l«n -l^ip l«»ewaiWMn« 
i 1 ! — ' j j - 31 [-"""*- JC*T^ ^ -^. r-^- 

opdi rxxA m Met ntt rtr iluej 



ft-ErSuxop * Domain 



A ^ »-*•■ 



^^f f^ ^ ' -^^ 1 ^^ ^?! - ywC ^jr > ^, 



cTio 

,IW ^WflMft' i 7TAR CH25S 16K 

n- ^ - >-. Ami Loapw . rim 



Mm*** mn W ii i |iiwi > ta |»< ■ ■ ■l fc. i l lm i« 

* a. —^.i i h. ta. ri- . H ^ l.Jm umbwI wTum -m 

J J ■ 1 — fMW,awmiidiiaw<wiia 

• _M a f— * r-*~ ■ ■— » *— a* »—^ — j n* ji — . ■ i i t , — • • 

lyq f 1 *~; ia7-*i*r -n imiM wiw u - ^hi r 

3 ww aiw. a* —a ,^waa e.»* ^ dm « «ilt* j*j, *«■ pm i*^"* ■** 

V ' - 1 * Ji | ■ ' * * - | J | - A>T«riB 




* .UWtoj i4 bWww i imi hi *» H _ 

ftA, j, v. bm w -I w* ww » ill — *» thw, to fatWWfH 

u#M Avaeam BV eaViraaaVa ■■# ■•aWea lea^affaeaa, EhaawaaV -aeaal EHeaeaaai Haeaaaei 

H ■ I nes.4. -af - ata> «MaW W>e <-*»»> 

PWaawH * — ■*— utd Aa> e Mii e ^i a pwel «>i wa* eawaeaauj jaeai eateaee fa-a* feat* naraai earJ 

jh-M^^t-^fa^ow^ ti , > «ktC».20 




pact Age Sortwoir 

126, Woodland* Road, 
Little Bookham, 

KT23 Y -»HJ i 



nHHf ■ethH' 



AS BUTWHAM 
*P+P 



MOatt l*OS lOtl 



MONTY WITH 

Space Age 

Software 
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. . 




structi) red, ah hough the more experienced programmers amongst y i .u 
may want to have a closer look al ihc user defined graphics sub- 
rout tnc 



As you can s«. The 
game reproduces an the 
rwrois of gukdtne y<mt 
Irog character across in* 
road arid river Be carrhil 
IfMHjgfi, I he Grew Cross 
Code Man won't be Ifwre 
lohefpyouihtsv 



1 BOO ■ 1 2 ID Contain Trte DA T A (or the machine code 






™ fai 


Mm ^[cr\ 






By Richard 


1 rchdeaciw 



Here's a new version of an ok! arcade classic — namely Ftogger, 
Written for ihc 4XK Spectrum, the program contains three levels, and 
insirucuonv are provided »ithm the dnm.ua in i i instruct ■ 

fourth should you feel adventurous 

In much the same way as the arcade original, your task is to get the 
frog character from the bottom of the screen, negotiating the various 
hazards and then leaping into one of the four available spaces al the top 
of the screen. However, you'll soon find that things are nti* quite lhal 
easy. 

Your problem* begin when you try and cross the road there ' s a 
dor amount of traffic to hop around. Needless ui say, one hop in the 
wrong direction and it's frog's legs on the menu tonight 
the mad, you must get across ihc ri vervia the floating logs and lurries 
And if you think all thai sounds well within your grasp, you may be 
interested to know that all four of your frogs must be ltopped home 
against the clock 

The program follow*, the original fairly faithfully, so i he re's a good 
charge rrtosi i jf you w. ill know the rudiments o( ihc girlie Movemeru of 
your (rug c Kara tier is achieved wi th the cursor control key v A rid ill the 
end of the pmc. a table is displayed gi\ tng the top five scones i 
daj 

The speed of the game is fast for Basic, and compares well with 
many commencal packages. The program is generally wcl!- 



2 REM Annotated by Gavin Monk 

.M ht6M tiu BUB 9POOi REM ST I 
20 LET «-0j LET 1 1 ■ 







inn 10-70 These two lines mri uiise the program (s= score. h= iiwes 

ramaiiwio and hfl is the tagfi scare ai 



I GO SUB 75tM>t REM LEVEL 

#0 BO sue REM SCREEN 

SO LEI t=*lQOj LET a«21t LET t>-l6i PFUN 

T AT a,b; INK 4, "*'■ 



Lit ii 10 50 New tevef initialisation (fr= the tiocs noma r=» the time 

(ell . and a and b are the fog' s co-ordinates > 




60 REM MAIN LOOP 

65 BEEP .005,-13 

66 LET t-t-ii pftINT AT 0, 18| INK Of PA 
L*: t ; " 

67 IF t<.-0 THfcN <SU Ii 



, r « 



LmhU-IT 



Start at the mam loop This reduces the lane |t| by one and 
prints the current value on the screen Line 6/ checks to 
see if you nave run out of nme 




Programs submitted for publication in 
Your Sp? ci rum have ■ tendency to 
suffer a number of common faults — 
simple little quirks which can be 
rectified easily. 

Our major gripe is that the display 
is Often messy and untidy A screen 
can be made so much more legible if ii 
is well formatted if spaces are left 
between lines of text and words art 
not split from line to line. And while 
we're on about screens, if you display 
something like the current score or 
whatever, do remember that labelling 
it makes all the difference — Lhe 
whole effect becomes more user- 
friendly (to use a rather hackneyed 
phrase). Other suggestions for 
improvements are: 

I Use the PRINT # If statement to 
■J low you to print on the bottom two 
lines of the screen 
2. L' ie IN KEYS for simple inputs 



which only require a single key 
response. 

3. Check that answers to any 
questions within a program are valid 

4 . If long calculations are carried out 
w it Inn the program's operation don't 
lei i he user sit there idly twiddling 
thumbs, print a message such as 
"please wait — I'm thinking], Or even 
better, give Lhe user something to 
read, such as the instructions for 
playing the game, while ihc 
calculation is being undertaken. 

5. Write major sections of your 
program as subroutines, and label 
them with REM statements 
explaining what they all do. It is 
always useful to place a Kl M 
statement after a GO SUB call for 
instance. 

6. If your program is written in 
machine code, or contains a machine 
code routine, then provide a 
checksum for (he data so lhal the 






unwary typist will realise their 
mistake before it's loo late An 
Assemhly tbttaf accompanying (he 
code would also be mend 
7. Write your listings in as structured 
a form as you can manage, as the 
help other programmers to improve 
and/ or modify them. 

Above all. think of all the annoying 
aspects of listings you've experienced 
in your programming career — and 
make sure they don'i happen in your 
programs. That said, the standard of 
contributions to Your Spectrum have 
been extremely high So. if you want 
to see your name VS. then we wani 
to see your programs — remember, 
we pay better than most, but the 
got to be good! 

Please send any programming 
contributions fa: 
i ias in Monk, Y< iur Spectrum, 1 4 
Ralhbone Place. London W| P I Dl 
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SOFTWARE 

We're sorry you've had to wait so long for our first new 
release of 1984 but your patience will be well rewarded. 

From Bob Hamilton, author of The Pyramid* and 
Doomsday Castle' we present BEAKY AND THE 
EGGSIMATCHERS and introduce Beaky our new 
star of the video-game screen. 

(Ziggy is having a well earned rest!) 

Beaky belongs to - 

the family of ^v^T 

Andromedan Armed 
Condors, the rare 
goggled variety 



T~ is 






. -The numbers of his species 
are dwindling fast because of their 
rather -foolish choice of breeding 



>* 



round, on the planet of Crackit. 
i his unfortunately happens to A. 



i his unfortunately happens to 
be the home of a particularly 
evil band of creatures known i 
collectively as the 
Eggsnatchers. Their sole 
malicious Intent in life 
\s to extinctify Beaky's 
species by stealing 
or destroying the 
eggs by any foul \ 

means available. 




BBAKY4 



« — ■ 



for 
Spectrum 48K 

and 
Commodore 64 



aitdtfeeEgg 



Your objective is to try and brood, hatch out and rear as many little Beakys as 
possible through 12 different screens of formidable but delightful arcade action. 

FANTASY SOFTWARE It available from W.H.SMITHS, JOHN MENZIES, SOOTS, WOOLWORTHS, 

LASKYS, GREENS, RUMBELLOWS, SPECTRUM GROUP and all other good software retailers. 

Beaky and the Eggsnatchers Is available for 46K Spectrum mndi Commodore 64 at £6. SO on cassette 

or on disk for the Commodore 64 at £9*50 from 

FANTASY SOFTWARE. FAUGONBERG LODGE. 27A ST GEORGES ROAD. CHELTENHAM. GLOS GL50 3DT 

despatched by return first class post together with free membership of the Fantasy Micro Ouo. 

Trade Enquiries welcome - telephone 0242-58366!. 



"GET AWAY FROM IT ALL" 




V 






EW» FREEZ' BEES (48K 
enguin Pulvirizin! 

NEW!! SAM SPADE 

The Fastest Digger around. 

NEW!! ROBOT RIOT (48K) 
Metal Mayhem at the 
ACME ROBOT CO. 

ISSION IMPOSSIBLE 
certainly IS. 

^TERMINATOR 
LaVt of the ROBOTRONS 




AGEDD0N 



DAMAGE 
d out CPU. 



se NOW! 



WITH OUT OF THIS WORLD 
SPECTRUM GA 



Selected titles available from Boots 

W.H. Smiths, J.Menztes 
good computer stores. 

Xnquiries welcorajjej J 1-74 

games just £5.95 inc VAT and P&P 

is oft Ltd, London H 
W6 



/ : 



3S 



LET **-#•< 32 >+**< TO 31 >i LET h*-h* 
(32i+h*< TO Zl * 

BO LET b**b*i^ TO >+bfr<l) 

TO i+»Mn LET g*-g*<2 TO 

90 PRINT PAPER Si AT 3,0| 



LET 
) +g* ( 1 ) 

INK Of a* s AT 



(2 



im 7je*iA1 
3iq*tAT 19, 



3,0j INK 2ib*;AT 7 t 0i INK Ot4*1 AT 9,1 
N* 2tb* 

95 bEEF .009,-19 

ICK 

13.0i INt- -JihtiAl t7 t 0l INI 

UO IF a-3 OR 4*7 THEN LET b-b+1: IF b 
•31 THEN CO TO 

Hi a»S OR **9 THEN LET b*b-l* IF b 

-O THEN GO TO 3000 

120 BO SUB 200 



Uwt 70- UQ The main movtment' routine Lines 70 and 80 rearrange 

Ihe strings so they took like Ihey are moving from left 10 
right o* right to fetl Lines 90 and 100 prim the objects in 
ihetr new post ions Lines 1 1 0- 1 1 5 check lo see rt the Irog 
s on a turtle or log, and move the Ifog led or right as 
t equif ed Also, these lines check lo sec m the trog has hit 
the edge ol the screen 




THEN 

OR INKEV* 




*<21) 



l 



IF iNKEYi 

O SUfi 3v 

150 IF *«3 OR *»7 OR <*>li 
EN PAPEf- 

151 IF »*S QR *-9 THEN PATTER 2 

152 IF *-ll OR a-2I THEN PAPER 

153 PRINT AT *,bi INK 4t"»" 
160 IF INKEV*«"6" THEN GO SUB 1SOO 
ISO GO TO 60 



Uitt 1 3D- 1 IB The main key scan' routine This routine checks lo see if 
you've pressed one ol the cur so* keys and <l so jumps lo 
(etl right, up or down movement The PAPEA colour is set 
depending on the frog's position 




Liu 1 300 30 □ This routine checks lo see if the ir«j is Still on ihe screen 
and increments or decrements b if moved left or right 
respectively The PAPER colour is set depending or the 
frog's position Lme 320 pn-ms the frog in its new position 



10O0 IF *«3 OR a-7 OR (•>]! AND *<2t) TH 
EN PAPER 

I IF *«5 OR i 
IF a=l 1 OR 
INT AT A, 
LET *«-*?. 
!F a = 






k»9 THEN PAPEF- 
«*21 THEN PAPER 

'•-2i BEEP .03,10 
I THEN GO TO 200 



PRINT AT a. to i IN* 4» PAPER 1| PAPER 
-. AND a>ll AND «<21( PAPER 5 AND »<ll|" 

1060 LET ••t+lOl PRINT 
•I PARE* Si INK 0|* 

• " GO TD 60 



At U. R* 



Lktn 1 000-1 099 The frog mowed up routine The routine moves Ihe frog up 
the screen i ine 1015 checks to see il the trog « home 
Line 1017 calls the tut object yes/no' rouline Lme 1 050 
prims ihe frog >n ine new position Lme 1060 increments 
and prints score 



1900 IF *»3 

EN PAPER 

**3 



OR *= ; OR U>11 and 



1502 
1503 

1503 
1510 
1540 

*T,0 

AND 
W 
15V 



OR a«9 THEN 2 
IF a- 11 OR a-21 THEN PAPER 1 

NT AT «i,b* ' 
IF *«21 THEN RETURN 
LET *-*+2s BEEP ,0S,10 
GO SUB 20 

NT AT a^t INt Ax PAPER It FW 
*>H AND * 21 | PAPER b AND a lit" 



GO TO e»0 




IF a-21 OR 

GO TO 20 
rRN 

IF aStb+U- 
TO 202 
bf lb+1 >•» 
TO . 
TO . 
10 . 
•* f b+ 1 i 
TO 202 

■ • 
TO 2 
qf tb+l i 

RETURN 

GO TO 215 



a- 11 THEN RETURN 



I HEN GO TO 
THEN GO TO 



3O0V 



Ueii I SO 0-1 Sli The frog moved down rout** As for move-up routine bul 
there is no check tor home' 



>'• " GO TO 

>• " THEN GO TO 30O0 

rJ H GO TO 3OO0 



UMiZN-tll 



This routine checks to see rf ihe Irog has hil a car or lorry. 
or moved into the water it so the action jumps to the dead 
frog routine 




AND bOB AND b >* AND b 
ID b< 29 THEN GO 10 3O0O 
rl IF ATTR U,b>-44 'HEN GO TO 

i »-»+100i PRINT AT 0.15H.EN STR* 
: I .-PER 5 j INK 0( • 
?0O3 PRINT AT l,bs INK 4i PAPER \>i 
2005 LET fr=*r+li REEF , 

HEN GO TO 
i GO TO 



Unt ZOO 0-2 029 The 'check if home' routine Line 2000 checks to see if the 
trog is m a possible home position and if not the action 
fjmps to the dead frog routine Line ?00 1 checks to see if 
all the home posiiions are lull and rf not the score is 
incremented and prinied One 20 to checks to see 4 all the 
mjgs are home 



3O0 IF *»3 OR ««7 OR <*>U AND *<21) TH 
EN PAFER O 

1 IF «-5 OR *«9 THEN PAPER 
302 IF *-ll OR *-21 THEN PAPER 1 

I PRINT AT *,b? " ■ 
310 BEEP -O5,I0> LET b-b+ I INKE/»-"a M AN 
D b<3I>-UNKEVf-"3" AND b M) 

20 PRINT AT A,b; INK *i PAPER It PAPER 
AND all AND *<2ll PAPER 5 AND *' -1 1 S " 



PRINT AT 11,101 INF / S HP I L.M I It 
: ' -lO 
r>0 TD 3i BEEP ,i,2i BEEP . 1 ,4» 
.i* BEEP .1.6i . t,4i 

,0| NEX1 4 i LET *«*+>• 
15 LET **«»+tt«l0li PRINT AT 
I st PAPER 5t INK Oj» 

... FOR f-t TO 5t FOR n-1 TO St BEEP .0 
l,t+ni NE*T rit NEXT *i GO TO II' 



330 RETURN 



Uiti z?Q0 ma The an frogs home routine Lme 2200 prints Ihe time 
bonus, and line 2210 plays ihe lone and increments the 
score 
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SOFTWARE , 

The battle could be yours . 
"\ but it won't be easy! 




yarc***** 



r ru*** v 





. above. In hii explor 
ntatfon of the on -sen 



gamr which rra a very adventurous 



THE PYRAMID 

THE PWAMiQts an artade L„ 
feH to >t 

Tr*r^am»dccnta*T5 120 champers on te levels In artier to get from 
one chamoer to another yoo must fight off tne indigenous aHensto 
coiect an energrsecJcryst* which win rieuoalu* the fort* Weld giiard*>g 
the two exits 

The Pyramid is inhabited By a total of 60 weird and exotic alien types, 
at of which am beauofu*y animated Hbu w» meet a whole variety of 
demons, dreads, insects and monsters, with a sprmkhng of the more 
unusual, the extra-terrestrial tweezers, galactic strawberry, cosmic claw 
mutant eye, plus a whole host of enuoes that defy rational description 
Vbul m doubt invent your own nicknames 

You proceed to explore the pyramid from top to bottom with the 
difficulty generally increasing with the depth of level Depending an the 
choice of exit from each chamber you are Btefy to have a different game 
every time you play 

Apart from the challenge of trying to achieve the highest score 
pass** the pyramid contains a number puzzle to solve The more 
chambers you successfully visit the more rtorm a bon is gathered to 
enable you to dfsccx/er the secret numbers of the pyr amid The puzzle 
wont take you days to serve, it will probably take you a few months 



DOOMSDAY CASTLE 

DOQMSOW CAST IE consists Of a L_ 
connected Hails and Passages where you wd meet a whole host of 
adversaries serving the infinitely evil Scarthax, the Garthrogs, tne 
Orphacs. the phenomenaly nasty GoogJy ami and the Urks which 
manifest themselves In over fifty unbefeevabty wend and wonderful 
guises 

Scar max nas scoured theUrwerse to bring together the six ancient 
stones of lifeforce United m Doomsday Casde they are being used to 
wield an irresmabie power wer the cosmos, emanaong waves of 
corruption through every galaxy 

To save the Universe, you must battle your way through the Castle 
to find and collect the sin stones and use thru force agamst Scarthax to 
ckfstroy Doomsday Castle, hopefully escaping yourself before tfw final 
cataclysmic explosion 

The task is not easy (saving the Universe never tsfj and * wH take 
you many games to unfold the structure of Doomsday Castle and 
discover the locaoom of the ancient stones 

The addictive arcade style action w* keep you comng back to play 
but tne overall chakenc^ should sb» keep you occupied for months 



FANTASY SOFT WARE li available from W,H, SMITHS, JOHN MENZIES, BOOTS. LASKYS, < 
RUMBELO WS, SPECTRUM GROUP, COMPUTERS FOR ALL and all other good software retailers. 

The Pyramid at £5,50 and Doomsday Castle at £6.50 from 

BVv/TASY SOFTWARE, FALCONBERG LODGE. 27A ST GEORGES ROAD. CHELTENHAM, GLOS GL50 3DT 
despatched by rerum first dass post together vwthfreememDersti^ 

Trade Enquiries welcome - telephone 0242-583661 






DO YOU WANT TO KNOW WHAT TYPE OF 
INSURANCE/A SSURANCE/INVESTMENTS 
MEETS YOUR OWN PERSONAL 
REQUIREMENTS? 

LET YOUR COMPUTER 
EARN IT'S KEEP 

£x% = £+? 

THIS PROGRAM IS DESIGNED TO PRO VIDE YOU WITH INFORMATION WHICH 
WILL LET YOU DISCOVER THE WORLD OF PERSONAL FINANCE AS IT DIREC- 
TLY RELATESTO YOU THE IhTTEhmON ISTO FOLLOW THE PROGRAM THRO' A 
NUMBER OF TEACHING AND DISPLAY ROUTINES WITH THE FACILITY TO 
CARRY OUT PERSONAL INVESTMENT CALCULATIONS THE SUBJECTS 
COVERED INCLUDE WHOLE LIFE, TERM. ENDOWMENT ASSURANCE, 
HOUSEHOLD/CAR/TRAVEL-HEALTH/PENSIONS/BUSINESS INSURANCE, 
INSTANT QUOTES ARE AVAILABLE 

THE EXTENSIVE SECTION ON INVESTMENT PROVIDES PRELIMINARY 
GUIDANCE FOR VARIOUS TYPES OF INVESTMENT INCLUDING WHAT TO DO 
WITH A WINDFALL ENABLING YOU TO LOOK COMPREHENSIVELY AT ALL 
THOSE ASPECTS OF YOUR INVESTMENT DECISIONS THREE INVESTMENT 
CALCULATORS COVERING COMPOUND INTEREST RFTURNS ON A 
PORTFOLIO OF INVESTMENTS AND THE DIFFICULT DECISION AS TO 
WHETHER YOU SHOULD COMMUTE YOUR PENSION ARE INCLUDED 
LAST YEARS TAX AND THIS YEARS PROPOSED ALLOWANCES ARE SHOWN 
THE FACILITY TO HOLD/OR PRINT OUT PAGES IS AVAILABLE A MICRO- 
DRIVE VERSION IS AVAILABLE 

CHEQUES FOR £5.50 TO 

INFORMSOFTWARE 

3, TREESDALE CLOSE, 

RIRKDALE 
SOUTHPORT, PR8 2EL. 

TRADE ENQUIRIES WELCOME 



£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 
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INK 6 | FLASH It PRIGH 



DEAD 
»,bt 



3OO0 REM FROG 
3010 PRINT AT 
: J" 

I 1*11-1 I PRINT AT 0,23( PAPER 5 
! INK Of "LIVES "i li 
3O30 IF li<«0 THEN SO TO 4000 
3040 FOR *-30 10 1 STEP -li BEEP 
NEXT ♦! PRINT AT »,bt INI St m Vl 



,05, ft 



o 



Unt 3000-3040 The dead frog' routine This foul if* *s called after i crash or 
(he 3iko*e*J time has elapsed One JO 10 prims a flashing 
frog, art line 30?0 prints the kves left art* me has bean 
taken Une 3030 checks to see if all rhe lives have owe and 
rl so. the computer plays a tuna 



40O0 REM GAME OVER 



4O10 BEEP 

PAPER fat 

4020 BEEP 



I,30t PRINT AT 1,1 It FLASH It 



BEEP l,-40t 



fi-1 T 
3C<X 1 






INI, Ot "GAME OVER" 
l t -10i BEEP l,-25i 
LET letv-1 

i LET btfa>»«t FOR *»1 TO bi FOR 
i i,ET *=h<mt LET il-hin+U: IF 
THEN LET htn)*zl: LET h<n+l)=z 
4040 NEXT m NEXT f 

4050 Prtf ER Si BORDER fat CLS : PRINT AT 2 
ENt 2im*i FOR f-1 TO 5l PRINT AT i** 
2>+3, I0f*| : ' Fll N£*T ♦ 

f^UR *»i TO 5i IF hm*« 
HJ, tO| FLASH It*? " " 
TO 4oG0 
4070 NE K ', 

4080 PRINT AT 20,4p"Pft£B6 AN* KEY TO BEG umTSM-IIM 
IN" 
4O90 IF INKEV*-""" THEN BEEf . 003,RND#3i 

GO TO 4090 
4100 BEEP .Ol,40t GO TO 20 



THEN PRINT 
"|h(*li GO 



I 



but 4 600-411* 



The game is over routine l trie 40JO plays a tune and 
resets the level tuck to level one Lines 4030 and 4 040 
sort out the high score UWe Lines 4O5O-40BD print the 
title and high score table, complete wilh flashing highest 
score line 4090 BEEPs while wailing tor a key to be 
pressed 



F70O0 REM SCREEN 
7010 BORDER fat PAPER Si CLS 
PRINT AT 1 ,0; INK ^i "■■ 
• ■ ■■■■■■ ■■■■■ Ml AT 11,0| 



„ 



INK !:"§■■■ 



.: l 



>i I 



!■■■■■ ■ : 
0,23i I 



■■■■■■■■■■■■■■■■■■■■■■■■■■I 
AT O t 2| INr i hj "SCORE OOOOOOO" | AT 
: LIVES "ill 
PRINT AT 0,15-LEN STR* kit 
■O FOR f-12 TO 20j PRINT AT f,Oi INK 
: ■■■■■■■■■■■■■■■■■■■■■■■■■■■■illi'i NEK 

■ 
705O PRINT PAPER 5|AT 3,0| INK Ota#*AT 

. | INK 2ib»iAT 7,0| INK Oi«*|AT 9,Ot I 
NK 2lb* 
70bO PRINT PAPER OjrtT 13,Oi INK / ie *tAT 

15, 0| INK Zih*iAT 17. Oi INK 3ig*lAT 19, 
0| INK 2|h* 
707O RETURN 



Lmi*70QO-totD Draw the initial screen 







REM LEVEL 

IF le*V>3 THEN RETURN 

GO SUB 75O0+< IOO*I»v> 

LET l»v»lev+lt RETURN 

REM LEVEL 1 

LET **«" bllllllc b 




b|| 




7fa20 LET b*«" 

7650 LET •**" 

bHi 

7670 LET g**" 

1* 

7690 LET h«- w 

jk ■ 
7690 RETURN 
7 700 REM LEVEL 2 
7710 LET *#-" 
e " 
7720 LET bt«" «** 

7 7^0 LET •*■" 

ghbl " 

7770 LET g*«" U 

7780 LET Htm" } y 

jk 

7790 RETURN 
7BOO REM LEVEL 3 
7B20 LET &*«" 

II 

7B50 LET «#■" ghbi 

ghht " 

7B70 LET g*«" 1 m lm 1m lei 1a 

lit " 
7BBO LET b*«" ft jt jk Jk 

Im " 
7990 RETURN 




This routine sets up The number of car* tomes, tags and 
turtles which appear jo each lane on the screen The 
variable lev' in line 7520 causes a jump lo the required 
data tor a particular level Should you wish to add another 
level to the name, you must frsl change the 3" m line 7510 
to a '4' you mu si Then add the lol lowing lines 

TtOODEl USUI 
7tlOLETil= 
ma LET «= ■ 

7130 LET lt= 
7l40UTtI= " 
mt LET tt= " 
TWO IETUII 



m 
m 

a 
ratal rin 



Obviously, you can put as many graphic characters you 
want in the above strings — but you not! ngha sure that 
the strings contain 32 characters 



BOOO REM U.D.G. 
BO 10 FOR *-0 TO 7i READ At POKE USR "#*+ 
f.at NEXT + 

802ii DATA BIN 1 0U0O01 1 , BIN O1O111O,01N 
1111110 t BlN lllltllO.BIN 1 1 I 1 1 1 L0 t B!N 01 
l|1110 t BIN 0101 1 100, BIN 10000011 
B030 FOR +-0 TO 7t READ ai POKE USR "b" + 
+ .*{ NEXT -f 

B040 DATA BIN OOm11U1.BIN 0OlSSll,BIN 
OllMll.BIN 01111111, BIN OHllltl.BIN 00 
111111, BIN 001111U,BIN 0OO1S111 
9050 FOR *~0 TO 7: READ *: POKE USR "c"+ 
f,#i NEXT 4 

8040 DATA BIN tllllOOO,BIN 11 UIOOO.BIN 
11 11 U<.iO. BIN 1U11110.BIN 111U110.BIN 1 

li moo, bin nmioo.BiN nmooo 

8070 FOR f-O TO 7t READ a: POKE USR "d 

f.en NEXT -f 

8090 DATA BEN lllOOlll.BIN 1011101.BIN 1 

1111 11 1 V BIN 01 1111 10, BIN 110tlOll«BIN 11 

1O0111, BIN 01imiO t BIN tOOOOOOl 

0O90 FOR f-0 TO 7i READ *t POKE USA "i 

t,«I NEXT i 

9100 DATA BIN u,BIN 01 000010, BIN , >l 

o,bin oi mi io, bin ooi moo, bin oimiio 
,BIN Oil 11 110, BIN oomioo 
8130 FOR f-0 TO 7i READ At POKE USR "q • 
* ,411 NEXT 4 
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PROM SERVICES 



ZX hardware specialists 

Industrial microsystem design and manufactor 

EpftOMt for ZX8 V» 

The 2X81 8K Eprom board allows direct access to 4 * 2K 2716 Eproms or 
6116 RAM's It fits in line with the ZX PRINTER and RAMPACK and contains 
its own power supply components. The board (or card for use with a mother 
board) costs £19.95 and comes complete with either Eprom J or II. 

Further preprogrammed Eproms are available priced £9 95 each; Eprom I 
40 toolkit routines; Eprom II RAPID SAVE/LOAD, 16K in one minute; Eprom 
X adds SPECTRUM commands to the ZX81; Eprom IV a machine code moni- 
tor; Eprom V a Z80 disassembler. 

Eproms for ZX SPECTRUMS 

The 8K SPECTRUM Eprom board is available complete with one pro- 
grammed toolkit Eprom at £20.95, and can accept a further three 2K 2716, 4K 
2732 Eproms or 6116 RAM's. 

Eprom Programmer for the ZX81 or SPECTRUM. Program intel 2716, 32. 32A, 
64 and 128. ZIF socket £54.95. 

DATA ACQUISITION and CONTROL 

A wide range of hardware for control and monitoring purposes, e.g.: 3 
analogue output card £27; 8 analogue inputs, in a range of accuracies with 
or without control lines, from £23.95; IN/OUT cards with 24 control lines and 
options for status indication, bank switching A/D and D/A convertion, input 
multiplexing and opto isolation, from £14.50; 3 slot mother boards, complete 
with all connections and power regulation ZX81 £15.95; ZX SPECTRUM 
£16.95 

Also available; audio and graphics generators, clocks and timers, auto- 
starts and communications interfaces. 

SPECTRUM, RAMPACK, ADAPTOR, £6,95. Edge cards 75p, connectors 
£2.50 {23 or 26 way). 



Eprom SERVICES 
3 Wedgewood Drive, Leeds LS8 1EF (0532) 667183 

Large SAE for details. Export .-incl trade enquiries welcome 

Prices include UK postage — overseas please add as appropriate 

Industrial projects undertaken — please plume for details 



8140 DATA BIN 0011 1100, BIN 01011 101, BIN 
U 111. BIN OIO11101.BIN Ol'.'l 1 H.H ,BIN O 
i It 1, BIN 0101 1 lOl ,BIN OOllUOO 
SlSO I I . ■': READ n POKE USR "h" + 

f ,*l 

B16U DA If BIN |||H1II,H!N Uil 1111 .BIN 
'.p. BIN UltllU.BlN Uinill.BIN 0,BIN 11 
11111 I, BIN 1111)111 

*t PUfcE USR I 
! 4 
LpATA BIN lilllllKBiM 2llllllI,BlN 
LI, BIN 11111111. BIN 1 L 1 1 1 1 I 1 .BIN 
1 1 1 1 1 1 , BIN i 1 I 1 1 1 1 1 
QiVO FDR *-•■ I W ► ♦Ij 4i POKE USR ' ' i " *■ 

i ,#i Ml 

A BIN 00101 1 10, BIN 01 1011 10, BIN 
011101 10, Bl I 1111. BIN 0111 til I, BIN 
11101 10« BIN 01101 J lO 

9210 FUft *-0 TO Pi READ *t POKE USR "k" + 
4, at NEAT 4 

UATA BIN .BIN 

10010, BIN 11111110, BIN 11111110 t BIN 1 
00 1 uu 1 , B 1 N 00 1 1 1 Ol , B IN 
B230 FOR #-=0 TO 7: READ fti POKE USR 
f,*: NEXT f 

B240 DATA BIN , B I N 00 1 llull.BIN 0* tO 1 00 J 
U,BIN OOlllltlfBIN ill, BIN OOOiOOll 

N 001 HOI 1 ,BIN 
B250 FOR f-0 TD ?t READ *! POP "m"+ 
f,*t NEXT f 

6260 DATA BIN o.BlN UOl 1100, BIN 1 1OO1O0 
O.BIN llllllOO,BIN 111 1 1100, BIN UOOI 
.BIN 1 101 JIN O 
8301) Rb TURN 



routine is not as good as if could be Take a look a( previous 
issues and see if you can improve upon it 



9O10 i I I ]*v-ls 

r\ ■ 



t-El a* 



r *v i 



r- rv m r 
i ii ii r* 



LS 

mti i 

OUR ♦-wi 1 STEP -It 

I »: PAINT AT 5 t 0i FL< | "/W\/WV 

[NT AT 7,1 1 j SCORE It. . 5|" IO 

pt» p»r hop +Ofwsrd";At 11,41 "100 pts p 
«r frog put home": AT 13 t 3f**1000 pt* #or 
al 1 troQ» home' 

PRINT AT 17, 4i "STEER BY THE CURSOR 
t*8*| GO SUB : PRINT AT 20, FLASH 

t| BRIGHT It" PRESS ANV KEY TO BTfl 



I HEN BEEP . l,RND«lU+4 



■ > \\ 1NKEVS-* 

to <?o60 

9070 BEES- .1,21 BEE1 .1,4: 
. l,6i BEEP . 1 ,4i BEEP . 
901 : RETURN 



i ,u 



1,6: BR 



LLmMM-90ID 



The 'initial star! routine The level variable dm is Sf I to 
equal one Line 9030 prints trie lifle on the screen in large 
leitefs and plays a tune belwe pfini™ a flashing line 
across the Screen Lines 3040 ami 9(ftrj pemr Ihe sewing 
and conirol key details Line 9060 plays a random note 
f ,\ ;. ,. f! ■ i - b ikaytQtu prats*} 



: SAVE "I i<« Lit 



Inn lOflO-JSOQ The user -definable grapftts 'Ton line Being a Your 
Spectrum ancrofiaoo, you'll probably realise thai this 



Lill 909Q 



The cassette saving routine 




Artie 30/SS/OBC 

Ameoba Software . 17 

AGF 96 

Advanced Software 80 

British Micro ...... IBC 

Campbell Systems 41 

Chettah Marketing 28 

Calpae 91 

Cascade 102 

Data Plus 98 

Digital Integration 3 

David Husband 94 

Durell Software 59 

Discount Games Club 41 

East London Robotics . . . . 26/27 

Epfom 117 

Electric Software . . 74 

Fantasy. 32/11/114 

Fuller Microsystems 46 

Gilsott 4 



Gem Software . 92 

i lewson Consultants . IFC 

Hi-Soft 102 

Incentive Software 23/25 

Informsoftware. .115 

Interface Publications 1 8 
Kelwood Computer Cases 49 

Kempston Electronics 54 

L - J Si la ...... i . . . . i i : . , on 

MC Lothlorian 2 

Mikrogen ,8 

Microsphere 44 

Microl 87 

New Generation Software. 12/13 

Nalionai Software Library . 1 09 

Oxford . 1 00 

Pinnacle .... 78 

Peekay 

Postern 42/76 

P.S.S. 10 



Procom 


71/93 


Phipps 


16 


Ouicksilva 


20 52 


Redshifl 


37 


Romantic Robot 


66 


Ram Electronics 


15 


Rabb.t 


106 


Richard Sheppard 


22 


<jct \S k* 


104/112 


Sili us Software 


63 


Silversoft 




1 6/48 . 


23 


Spectra draw 


74 


Space Age Software 
Treetop Designs. 


109 


80 


osofl 


23 


Valhalla 


72/73 


Zeal . 


1 06 
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YOUR SPECTRUM/STACK LIGHT RIFLE COMPETITION 



THE MAIM FROM 




% 



LOAD 

Forgel about programming for this 
competition, we're just looking to pick 
your brains. The idea is to dream up a 
scenario For a game that will make 
good use of the Stack Light Rifle. 
Easy? Maybe, but Stack itself has 
covered most of the obvious games. In 
fact, included with the Light Rifle 
package are High Noon, Spooling 
Gallery and Grouse Shoot { and the 
games freaks amongst you will need 
no reminding as to what they 
involve! }. 

The Stack Light Rifle is a bit like 
the ultimate in joysticks — all you 
have to do is select a target on the 
screen, aim at it and pull the trigger. 
It's as simple as that! Your scenario, 
therefore, should involve something 
being shot at, whether it be a target in 
the traditional sense or some hideous 
meanie from outer space — and this is 
where we're looking for some 
imagination. 

Ideas on cassette are OK. but 
really it's the basis of the game that's 
going to count — rather than the way 
you do it. Re member^ what you've got 
to do is figure out the best way n 

. rpoiite a Light Rifle within the 
;>»ay. ^™ ^ 

Edtric i ir the competition i merit to 
incl 1 l n sr^rt scenario of at least 
Is. -t nd if necessary some 
of the- kind of screens you'd 
tike to see. Ait, just a word of advice 
— the more fiir vou have devising the 
action, the motv fan people arc likely 
to have playing i; Think about if 

AIM 

All Wcai submitted * II be sent to 
^lack Computer Senii.es Ltd where 
they will be evaluated by a high power 
panel consisting of the (. hairman. 
Managing Director and t leneral 
Manager of the company. What 
they'll be looking for in your scenarios 
is originality, how you've u>tdthc 
Light Ride within the program plan 
and the overall viability of tht idea. 
Obvioutly, if colour and sound figure 
highly in the plot, then pive the 
e valuators some idea of where these 
will be used. 

Senders of the top 25 scenarios will 
each receive a Stack Light Rifle 
package. And it's even said that if 
your ideas arc good enough, there's a 
chance that Stack might base a 
package around them. Who knows of 
the untold riches, etc, etc 





lt 7 s time to unplug yourSpectrums and unlock your 

imaginations 'cause ifs competition time again, James 

Bond, eat your heart out — if you'd handled a Stack Light 

Rifle on the little screen instead of a Wafther Automatic 

on the big screen, you too would have been a sure-fire 

winner in the YS shoot- out* 



Stack Competition, 

Your Spectrum , 
14 Rathbonc Place. 
London W J 




Once you've sorted out what your 
ideal Stack software package would 
contain and have written it all down, 
simply bung it in an envelope and fire 
it off to the following address 



Latest date for entries to arrive is 25th 
May, 1984. The judgement of the 
panel will be final — no arguments, 
ifya hear now!! Qs 
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CIRCE 




Amongst the fear and loathing oft he bright lights of London's West End, Phil 2 Mane hestergefs 
hot on the trait of Prism 's robo t revo tution optimist, G ra h a m e D a u b n e y . 



The Hippodrome, Leicester 
Square; Strains of Richard 
Strauss and the Star Wars 
the me, scantily glad 
irrelevant go-go dancers, 
William woottid I the tall 
one who used to be on 
Tommorrvw's World now 
reincarnated as a computer 
salesman}. The selling of 
microcomputers gets more 
and more like the recording 
business every day — ihc 
only thing missing is the stars. 
Programmers are usually loo 
spotty to be sex symbols and 
the double-breast suited 
salesmen arc just too sexless. 
The Prism group know this* 
so they import a few dancing 
girls and make their play in a 
trendy disco in the heart of 
London*s West End nightlife 
fantasy world, 

A public relations person 
explains that it's the only 
place where they have enough 
room to show on the robots 
— so that's the reason why 
media hacks are to be found 
hanging around, drinking 
Prism's free booze under the 
laser lights! These proved to 
be a liability later on. The 
digital stars, the Androbots 
that Prism is importing from 
the good ol' US of 'merica. sit 
at the end of an invisible 
infra- red thread remote from 
their Apple brains. Lasers 
and infra-red 

communications do not mix. 
Result = confused robots. Or 
maybe it was the go-go 
dancers; after ail, "Robots 
are people too" says the 
slogan. 

Instead of a demonstration 
of robotic dexterity, like 
humans, the Androbots sulk, 
their 'thoughts' restricted to 
pre-programmed recitations 
of* Forward*, 'Left', "Right . 
"Stop" when a convenient 
button on their plastic heads 
is pushed. All in all — not 
very impressive for £1500. 

The scene shifts to Prism 
headquarters near Old Street 
station in north London. 
Topo, the sulking robot is still 
wandering up and down 
saying Left', 'Right", hut 
doing little else. Grahamc 
Daubney. Prismas director of 
new developments deftly 
sidesteps thrusting questions 
about Androbots, Micronct 
and prism's future. 

' I want to get to the 
situation where robots are 
usable by any member of the 
family," 1 he explains, "He's 
still first generation but he is 
pretty sophisticated." 
Daubney added, pointing at 




I D»ubn»y drum of electric *h**pf 

ANDROGENESIS 



the errant Topo. 

Why he 7 

"I call him 'he' because he 
has taken on a character. 
Atari has spent a lot on 
research trying to find out 
why Pacman was so popular. 
They discovered that it was 
because women liked it. The 
same goes for robots . 
Whenever we take Topo out 
somew here the biggest 
reaction we get is from young 
women — they think he's 
cute. 

"I think robots will bring 
more women into 
computers." Daubney goes 
on. Prior to joining new wave 
computer group. Prism, 
Daubney was at Atari. A 
remnant from those days still 
sits on his desk top — an 
ancient Atari computer. "I 
still use it for spreadsheet 
work — I'm used to it," 

Daubney is convinced that 
robots are going to be the nexi 
big thing although the mass 
market is still some way in the 
future. The first assault is 
going to be on the education 
and development market. "1 



sec it as being a way of 
bringing computers to more 
people, especially young kids. 
They get very bored with just 
screens. " 

"What we are trying to do 
is to find potentially useful 
applications rather than just 
playing around. We're not 
trying to advance technology 
— we want to advance the 
applications." 

Down to nuts and bolts — 
when do we see robots for the 
Spectrum -1 Prism is the 
leading distributor for the 
"handw 1 aimer' so has a vested 
interest in selling add-ons. At 
the present stage robots are 
very much the computer 
peripheral I although Topo 
has a 'brother' with an on- 
board processor — Boh, 
which stands for 'brains on 
board"), 

M We're working on the 
Spectrum interface at the 
moment where it will act as a 
base station, through 
Interface 2. But we need to 
develop the software and a 
communications protocol. 
We could do the low level 



software in a few days but wc 
want anyone to use it. 

" We want to latch onto 
Logo as the model for 
controlling h " Logo is the 
language developed in the US 
by the Massachusetts 
Institute of Technology for 
teaching children about 
programming. One of its 
features is the "tunic' a sort 
of on-screen robot that can be 
Liiinmanded through the 
keyboard. Daubnc\ also 
suggested that Fort'i may be a 
good language for handling 
robots but was noncommittal 
about producing .< Spectrum 
interface. 

He was also cagey about 
putting a launch date on any 
products that might bring 
robots into the Spectrum 
world, and was equally non- 
committal about future 
developments of the robot 
itself, Tnpo has no arm> -it's 
just a sort of mobile speech 
svnthesiser ;i< present. 

What about an 'arm* so 
that it can pick things up? 

"That's one of the things 
we are approaching." he 
parried If someone comes 
to us with a good idea we may 
be able to help them and this 
is reflected in our recruitment 
policy. We're looking for 
people who maybe got their 
first computer a few years ago 
and have made their own add- 
ons. Some US software 
houses are recruiting artists 
and poets now to stimulate 
ideas." 

All in all, the Androbots 
(incidentally, designed by the 
man w ho started Atari in a 
garage and sold it to W.irner 
Brothers for a fortune before 
the rot set in) do not 
overwhelm one. They don't 
do much especially in the 
company of laser beams and 
go-go girls. 

I be real clue to the reason 
for Prism's interesi may. in 
fact, lie in the publicity 
handout for the beasts. One of 
the small number of uses that 
(hey mention, after mowing 
the lawn ( unlikely > and 
cleaning the carpet 
(unbelievable), is as a 
'promotional' aid. But it's a 
sad fact that Prism would 
probably have attracted as 
much attention with just the 
go-go girls ( who didn't appear 
to be unduly affected by laser 
beams), A shame their link 
with new technology is so 
tenuous. 

Oh, and don't hold your 
breath waiting for a robot to 
plug into the Spectrum lis 
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GRAFPAD 

for Sinclair Spectrum ... Drawing into the future! 




Now you too can have ihe benefit ol drawing your own appticaiions by the simple use 

ol our NEW ZX Spectrum version ol Gralpadt 

THE GftAPPKD comes complete with Cassette 
Programme SoKUKertqpqL Overlay Plug. Lighl Run 
and, ol course, « artprifensfbaiwnuftJ lull ol lips and 
instructions ah aflk, usual : jn aushty expected <rom 










"STARTING UP is 
Connect me 
. switch on your 
rum and connect 
the cassette player, type 
LOAD and press 
ENTER, then start (he 
lie ptayer place 

ready, the "M 

Hash on to you* screen! 

Usage? Weil there rs 

! AS VOU CAN IMAGINE 
easy manual than in 
seas you 
Think bestf 

PRODUCT lh.i 
i your stais and rjrve 
.-on endless hours ol 
, ' excitement 1 
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* Dealer inquiries welcomed 

* Special discounts to educational 
authorities & government 
departments 

* Export inquiries Invited 



BRITISH MICRO 

AHEGOTRON GROUP COMPANY 



Um| 02 Pertroid Works. 
Imperial Way, Wadon). HERTS WD2 4YY 
1923)48222 TELEX 946024 





^ X A 




40WTO ORDER 

1ELE PHONE |09?3) 48223 

« fOv •» an An»rir*n f ipim 

Bflnttycwd. Dwi O* of teem Cart 

HoO»ri*TipHM«Np ftoni u»gw<CHX* 

-«rrt »*. N*ma Ad*«* *~1 «HTV«) 
*MM*adandveuf OMtPwab* 

* WW!.: i««J wVMl 40 tiourt' 



BVPOST 

S*nj»v «• m vw coupon •ndumg *o* 
ctmtumlPO ^.fcKHWh SMTrfiH 
MTCH0 Of um Vto apacajl MGMn K» 
Own CjhJ Mauan and dm k> it» 



IC'0(*l 



Post to BRITISH MICRO UNIT 02, PENfOLO WORKS IMPERIAL 
WAY. WATFORD, HERTS WD24YY 

r*w»-. 

... 

1 VK .mili'"r iV-tii'-. 4SM ID Wt 



Or, 



li«m 



Gnlpad Compltt* 



Ei VAT 



Ci?St» 



IfiC V*T 



Cr*3 /$ 



Tor* 



£S0Q 



• mount* about sac version 



Pottage Pacmn^ & Intuunc* 
l enclose my cheque trjr/PO C. total 

I prefer to pay vnth my American Express. Bardaycard. Diners Quo. 
Access Card, 

(.Please delete whichever <s not applicable) 
Card No 

Name 
Address 

Address above must tie the same as Card HoWet 
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GOOD CLE 

FROM ARTICQOM^ 

D©NT WING THE WO 

O W1NGARTIC NOWO 
0401 43553. 
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ARTIC COMPUTING LTD 

Main Street. Brandesbutlon, DnffwkJ Y02S rWL 

0*«m and PO s IWBfet* to Art* Computing Lid 

DhK* •ftqu«ie»w«tcwTH( 
Acc«» and fiarelaytard Mkmni 



WARNING TrwH programs are **J according i« 


UDC COMPUTING LTD * t*rm<i of pad* and 


condriKMtt ctf sate Gocmh o* wfttcft am afltiabte on 


■fjMal 


Stnd U.E (°n. >«in|b FREE UUtoguu at 


ov wMta f#ng* o< programi 



